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Dear Mr. Way: 

On behalf of Atlantic Richfield Company (Atlantic Richfield), please find enclosed the St. Louis 
Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report (Completion 
Report) prepared for the Rico-Argentine Mine Site (site;). The pilot scale test was performed 
pursuant to the requirements in Task F -Water Treatment System Analysis and Design/ 
Subtask F2 - Treatment System Conceptual Designs and Additional Investigations of the 
Remedial Action Work Plan accompanying the Unilateral Administrative Order for Removal 
Action, Rico-Argentine Site, Dolores County, Uraited States Environmental Protection Agency, 
Region 8, (U.S. EPA), dated March 9, 2011 (Docket No. CERCLA-08-2011-0005). 

As described in the St. Louis Tunnel Discharge Constructed Wetland PIiot Scale Test Work 
Plan, the pilot scale test was designed to assess the treatability of mine water discharging from 
the St. Louis Tunnel ,using a passive treatment system as a potential final treatment or polishing 
step to reduce manganese, cadmium, and zinc concentratior:1s priorto discharge to the Dolores 
River. PIiot scale test construction activities and as-built cor:iditions are described in the 
Construction and Pre-Implementation Report submitted to U.S. EPA on June 12, 2013. The 
Completion Report describes subsequent pilot testing activities and results for matrix sampling 
conducted in December 2012 and May 2013; winter pilot test runs conducted at target effluent 
flow rates of 1.5 gallons per minute (gpm), 3 gpm, and 6 gpm between January and April 2013; 
and one summer pilot test run conducted at an effluent flow rate of approximately 2 gpm 
between May and September 2013. Addenda to this Completion Report will be provided to 
summarize the results of filtrate sediment samples submitted for laboratory scanning electron 
microscopy analysis In September 2013 and to describe any future matrix sampling that may be 
conducted. 

If you have any questions regarding this Completion Report, please feel free to contact me at 
(714) 228-6770 or via e-mail at Anthony.Brown@bp.com. 
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EXECUTIVE SUMMARY 

AMEC Environment & Infrastructure, Inc., on behalf of Atlantic Richfield Company, prepared this 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report (Report) to 
describe activities and results of the St. Louis Tunnel Discharge Constructed Wetland· 
(constructed wetland) Pilot Scale Test (pilot test). As described in the St. Louis Tunnel 
Discharge Constructed Wetland Pilot Scale Test Work Plan (Atlantic Richfield, 2012), the pilot 
test was designed to assess the treatabillty of mine water discharging from the St. Louis Tunnel 
using passive treatment to reduce metals concentrations. The constructed wetland was Installed 
near Pond 9 and consists of an aerobic rock drain for manganese removal, followed by an 
anaerobic subsurface flow wetland for cadmium and zinc removal. 

Constructed wetland construction activities were completed between September and December 
2012, concurrent to a microbial colonization period for growth of rock drain manganese
oxidizing bacteria and wetland cell sulfate-reducing bacteria. Baseline matrix sampling was 
conducted on December 6, 2012. On January 3, 2013, influent and effluent flow rate 
observations indicated that the constructed wetland had reached steady-state operation and 
leaked at a rate of approximately 1.6 gallons per minute (gpm; AMEC, 2013a). Baseline water 
samples were collected on January 4, 2013, and pilot testing commenced as follows . 

• January 4 to February 5, 2013 - Target effluent flow rate was 1.5 gpm. Average 
measured effluent flow rate was 1.6 gpm; average influent flow rate was 3.1 gpm. 

• February 5 to March 6, 2013-Target effluent flow rate was 3 gpm. Average 
measured effluent flow rate was 2.9 gpm; average influent flow rate was 4. 7 gpm. 

• March 6 to April 18, 2013-Target effluent flow rate was 6 gpm. Average measured 
effluent flow rate was 5.5 gpm; average influent flow rate was 7 .4 gpm. On April 11 
and 18, the water level in the rock drain had risen such that water flowed over the top 
of the rock drain geomembrane near the northeastern comer of the cell, preventing 
continuation of the pilot test at higher flow rates. 

• April 18 to May 16, 2013 - Flow reduction and troubleshooting. Flow was shut off. 
and the constructed wetland drained on May 1. Matrix sampling was conducted on 
May 2 and 3. The constructed wetland was refilled with water on May 16. 

• May 17 to September 19, 2013 - Summer pilot testing period. Average measured 
effluent flow rate was 2.2 gpm; average influent flow rate was 2. 7 gpm. 

Water levels in the rock drain and wetland cell rose steadily throughout the 3 gpm and 6 gpm 
test runs. Increasing water levels were attributed to low hydraulic conductivity through the 
wetland cell, preventing water from exiting the wetland cell as fast as It entered and causing 
water to back up Into the rock drain. Decreased hydraulic conductivity likely was caused by 

AMEC Environment & Infrastructure, Inc. 
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accumulation of particulate iron, suspended solids, precipitated metal sulfides, and/ or biomass 
within the wetland cell matrix and filling of matrix pore spaces by entrapment of fine sediment 
that had been mobilized by increased flow rates. 

An Initial flush of dissolved Iron and arsenic from the rock drain at the start of the pilot test 
indicated that iron and arsenic present In the rock drain matrix inoculum was released when 
manganese from the inoculum was dissolved. Gravitational settling of Influent particulate iron 
was observed in the rock drain and interfered with colonization of manganese-oxidizing 
bacteria, thereby impairing initial manganese removal. Maximum iron deposition was observed 
during low flow (quiescent) conditions and periods when deeper standing water columns existed 
above the matrix. Based on these observations, removal of influent iron prior to treatment in a 
rock drain or anaerobic wetland is recommended. The following additional design 
considerations are recommended for a larger-scale wetland to address the hydrat11ic 
conductivity issues observed during the pilot test: 

• Slope the flowpath for both the top and bottom matrix surfaces; 

• Improve the inlet flow control structure design to distribute Influent laterally; 

• Improve hydraulic controls to allow water level adjustments for each cell; and 

• Modify the wetland cell matrix by increasing the volume of Inert rock and using 
1.5-lnch or larger diameter rock and wood chips. 

Despite the hydraulic limitations of the constructed wetland, metals removal was successful. 
The aerobic rock drain effectively reduced dissolved manganese concentrations from an 
average influent of 1,640 1,1g/L (greater than 99 percent [%] dissolved) to less than 
100 micrograms per liter (1,1g/L). The lowest detected dissolved manganese concentration at the 
downstream end of the rock drain was 6;8 1,1g/L f'(-flagged by the laboratory to indicate that 
method quality control criteria were exceeded). 

Both the rock drain and wetland cells effectively removed influent cadmium and zinc. As much 
as 85% of dissolved cadmium and 65% of dissolved zinc were removed through the rock drain, 
likely due to sorption to manganese oxides formed in the rock drain. The wetland cell further 
removed as much as 95% of dissolved cadmium and more than 99% of dissolved zinc entering 
from the rock drain. Effluent dissolved cadmium and zinc concentrations were consistently less 
than the laboratory reporting limits of 0.5 µg/L and 10 1,1g/L, respectively. These results Indicate 
that organic carbon degradation and biological sulfate reduction, and consequent removal of 
cadmium and zinc sulfide precipitates, can effectively occur at water temperatures between 2 
degrees Celsius (°C) and 15°C, which is below the optimal temperature range of 15°C to 25°C . 

AMEC Environment & Infrastructure, Inc. 
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ST. LOUIS TUNNEL DISCHARGE 

·CONSTRUCTED WETLAND PILOT SCALE TEST 
COMPLETION REPORT 

Rico-Argentine Mine Site. - Rico Tunnels 
Operable; Unit OtJ01 

Dolores County, Colorado 

•INTRODl:JCTION 

AMEC ·Environment & Infrastructure, Inc. (AMEC), on behalf of Atlantic Richfield Company 
(Atlantic Richfield), has prepared this St. Louis Tunnel Discharge Constructed Wetland PIiot 
Scale Test Completion Report (Report) to describe the activities and results of the St. Louis 
Tunnel Discharge Constructed Wetland (constructed wetland) Pilot Scale Test (pilottest). This 
Report was developed pursuant to Task :F Subtask F2. of the Removal Action Work Plan 
(RAWP) attached to the Unilateral Administrative Order issued to Atlantic Richfield by the 
United States Environmental Protection Agency (U.S. EPA) on March 9, 2011 (Docket No .. 08-
2011 -0005; U.S. EPA, 2011) for the Rico-Argentine Mine Site -Rico Tunnels, Operable Unit 
OU01, Dolores County, Colorado (site; Figures 1 and 2). The RAWP requires that design 
studies be performed following the completion of a Preliminary Water Treatment Alternatives 
Screening Report (PWTASR) to compare alternatives and support water treatment system 
designs. The PWT ASR was submitted to U.S. EPA in November 2011 and identified a number 
of data gaps pertaining to the screening of technologies and alternatives (Copper, 2011 ). 

As described in the St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Work Plan 
(Work Plan; Atlantlc Richfieid, 2012), the pilot test was designed to assess the treatabillty of 
mine water discharging from the St. Louis Tunnel using a .passive treatment system as a 
potential final treatment or polishing step to reduce manganese (Mn), cadmium ·(Cd), and zinc 
(Zn) concentrations prior to discharge to the Dolores River. The pilot test passive treatment 
system was constructed .near Pond 9 ·(Figure 3) during the autumn of 2012 ar:id consists of an 
aerobic rock drain for manganese removal; followed In series by an anaerobic subsurface flow 
wetland for cadmium and zinc removal (Figure 4). Additional information regarding pilot test 
objectives, process chemistry, conceptual design, and evaluation cciteria are available In the 
Work Plan. Construction activities and as.;built conditions are described in the Construction and· 
Pre-Implementation Report (AMEC, 20t3). 

This Report describes pilot testing activities and results for baseline sampling conducted in 
1December 2012; test runs conducted at target effluent flow rates of 1.5 gpm, 3 gpm, and 6 gpm 

AMEC Environment & Infrastructure, Inc. 
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between January and April 2013 (winter pilot testing); and one test run conducted at an effluent 
flow rate of approximately 2 gpm between May and September 2013 (summer pilot testing). 

All tasks described herein were performed in accordance with the Task Specific Health and 
Safety Plans prepared by Atlantic Richfield's contractors. Risk Assessments, Task Safety 
Environmental Analyses (TSEAs), Standard Operating Procedures (SOPs), and any required 
permits were completed prior to initiating the work described herein. 

2.0 TEST RUN IMPLEMENTATION DESCRIPTIONS 

The section provides a general summary of the construction, pre-implementation, and field 
operation and monitoring activities conducted in support of the pilot test. Construction of the 
constructed wetland commenced in September 2012. After completing most general 
construction activities in November 2012, hydraulic testing and associated repairs and 
improvements were conducted during November and December 2012, concurrent to a microbial 
colonization period for growth of manganese-oxidizing bacteria in the rock drain cell and sulfate
reducing bacteria (SRB) in the wetland cell. On December 6, 2012, baseline matrix sampling 
was conducted. Hydraulic testing and subsequent monitoring demonstrated that the rock drain 
cell leaked at a rate of approximately 1.6 gpm (AMEC, 2013). Therefore, on December 13, 
2012, the system influent flow rate was set to 3.5 gpm, as measured by an electromagnetic 
flowmeter (Figure 4), to target the first pilot test run effluent rate of 1.5 gpm, based on bucket 
testing the wetland effluent. 

When personnel returned to the treatment system on January 3, 2013, the influent flow rate was 
3.3 gpm, and the effluent flow rate was approximately 1.7 gpm (based on bucket testing). On 
January 4, 2013, baseline analytical samples were collected, field sulfide testing was performed, 
and water quality parameters were measured using a calibrated YSI 556 multi-probe system 
(YSI 556) In general accordance with the Sampling and Analysis Plan (SAP; Appendix A of 
Atlantic Richfield, 2012) procedures at the following locations (Figure 4). 

• Flow control box (referred to as "Rock Drain In") 

• Monitoring port at the effluent (southern) end of the rock drain ("Rock Drain MP") 

• Wetland cell monitoring port number one, located at the influent (northern) end of the 
wetland cell ("Wetland MP-1") 

• Wetland cell monitoring port number two, located at the effluent (southern) end of the 
wetland cell ("Wetland MP-2") 

• Wetland outlet discharge point ('Wetland Our) 

AMEC Environment & Infrastructure, Inc. 
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The following sections describe the specific flow rates and activities conducted during each 
phase of the pilot test. A summary of pilot test activities by date is provided in Table 1. 
Photographs documenting changes to the system over time are provided in Appendix A. 

2.1 WINTER TEST RUN: 1.5 GPM 

The first pilot test ru·n targeted an effluent flow rate of 1.5 gpm. To accommodate for the 
approximately 1.6 gpm loss, the influent flow rate to the rock drain cell was set to approximately 
3.1 gpm for the duration of the test run by adjusting the gate valve located upgradient of the 
electromagnetic flowmeter on the rock drain inlet pipe (Figure 4). The 1.5 gpm test run 
commenced on January 4, 2013, following the collection of baseline water samples. 
Subsequent water sampling was conducted on January 9, 16, and 22 and February 5, 2013. 

Wetland inspections and general maintenance were performed throughout the test run. Ol'il 
January 8, 2013, wetland outlet piping construction was completed to include a vertical four-inch 
section of polyvinyl chloride (PVC) pipe that would allow continuous in-situ water quality 
monitoring using a YSI 6920 multi,parameter sonde (sonde). Five sondes were deployed on 
January 8, 2013, at the Rock Drain In, Rock Drain MP, Wetland MP-1, Wetland MP-2, and 
Wetland Out monitoring locations and programmed to record hourly water quality parameters. 
Wetland Inspections, sonde calibration checks, and general maintenance were performed 
throughout the test run. 

Hydrogen suffide (H~) gas surveys were conducted on January ts and 16, 2013, to determine 
If H2S gas was present at the constructed wetland. The 1.5 gpm test run concluded on 
February 5, 2013, after five weeks of pilot testing. Week five water samples were collected, and 
the Influent flow rate was Increased to begin the subsequent test run. 

2.2 WINTER TEST RUN: 3 GPM 

The second pilot test run targeted an effluent flow rate of 3 gpm. To accommodate for the 
approximately 1.6 gpm loss through the rock drain cell, the influent flow rate to the rock drain 
cell was set to approximately 4.6 gpm on February 5, 2013. To maintain the target effluent flow 
rate, influent flow rate adjustments were made on February 6, 13, and 1-9, 2013, by slightly 
closing (February 6) or opening (February 13 and 19) the gate valve on the rock drain inlet pipe 
(Figure 4 ). Subsequent water sampling was conducted on February 13, 19, and 27 and 
March 6, 2013. A H~ gas survey was conducted on February 6, 2013. The first of two tracer 
studies conducted through the wetland cell commenced on February 19, 2013. During 
inspections, water levels in both the rock drain and wetland cells were observed to rise 
gradually throughout the test run . 
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Wetland inspections, sonde calibration checks, and general maintenance were performed 
throughout the test run. Due to observed interferences between dissolved oxygen (DO) 
membrane sensors and H2S gas present in the constructed wetland, on February 13, 2013, 
sondes were removed from the Rock Drain MP, Wetland MP-1, Wetland MP-2 (removed on 
February 6, 2013), and Wetland Out monitoring locations and shipped to the manufacturer for 
installation of optical DO sensors. Sondes were calibrated and re-Installed on February 19, 
2013. 

The 3 gpm test run concluded on March 6, 2013, after four weeks of pilot testing. Week four 
water samples were collected, and the influent flow rate was increased to begin the subsequent 
test run. 

2.3 WINTER TEST RUN: 6 GPM 

The third pilot test run targeted an effluent flow rate of 6 gpm. To accommodate for the 
approximately 1.6 gpm loss through the rock drain cell, the influent flow rate to the rock drain 
cell was set to approximately 7.8 gpm on March 6, 2013. To maintain the target effluentflow 
rate, influent flow rate adjustments were made on March 7 and 13, 2013, by closing the gate 
valve on the rock drain inlet pipe (Figure 4). Water sampling was conducted on March 12, 19, 
and 26 and April 1, 11, and 18, 2013. A H2S gas survey was conducted on March 13, 2013 . 

During Inspections, water levels in both the rock drain and wetland cell were observed to rise 
steadily throughout the test run, resulting in standing water near both Wetland MP-1 and the 
center of the wetland cell. On March 13, 2013, hay bales were broken apart and placed across 
the northern end of the wetland cell to rninimize surface flow across the top of the matrix 
material. Slug testing was performed on March 12 and 14, 2013, to quantify hydraulic 
conductivity through the wetland cell. The second of two wetland cell tracer studies commenced 
on March 14, 2013. 

Wetland inspections and general maintenance were performed throughout the test run. Small 
leaks at wetland effluent bulkhead fittings installed as part of the outlet manifold (Figure 4) were 
observed and mitigated on both March 12 and 26, 2013, by tightening hose clamps on the 
rubber gaskets. A minor leak also was observed at the flow control box overflow pipe fitting on 
April 11, 2013. This leak did not affect system performance. 

On April 11, 2013, the water level in the rock drain had risen to an elevation that permitted water 
to flow over the top of the rock drain geomembrane near the northeast comer of the cell. During 
a subsequent inspection on April 18, 2013, water was again observed to be flowing over the top 
of the rock drain geomembrane near the northeast comer of the cell. Therefore, the 6 gpm test 
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run ooncluded on, April 18, 2013, after six weeks of pilot testing. The final water sampling event 
was conducted on April 18, 2013. 

2.4 FLOW REDUCTION AND TROUBLESHOOTING 

Due to the overflow conditions observed in the rock drain, the anticipated 10 gpm test run.was 
canceled~ In an attempt to decrease water levels ar:1d mitigate the overflow conditions, the 
Influent flow rate was decreased to 4. 7 gpm after completing water sampling. activities on 
April 18, 2013. Sediment also was bailed from the bottoms of the Wetland MP-1 and Wetland 
MP-2 standpipes; A H2S gas survey was conducted on April 25, 2013, alild flow·was shut off to 
the constructed wetland on May 1, 2013, to perform rock drain and wetland cell matrix sampling 
on May 2 and 3, 201,3. Due to concerns that rock from the rock drain may have filled the divider 
wall bulkhead fittings between the rock drain and wetland cell (Figure 4) and restricted flow, the 
flow remained shut off to facilitate repairs. 

On May 16, 2013, 0.5-inch plastic mesh netting was installed over the openings to the rock 
drain inlet pipe and the divider wall bulkhead fittings on both the rock drain and wetland ceW 
sides to mitigate potential blockages. A wetland Inspection was performed, and flow was 
returned to the constructed wetland at an influent flow rate of approximately 3.2 gpm to target 
an effluent flow rate of 1.5 gpm . 

Subsequent inspections were performed on May 17, 2013, to confirm flow rates and conditions. 
The wetland cell still appeared to be filling the morning of May 17, as indicated by increasing 
effluent flow rates with each bucket test. By that afternoon, the effluent flow rate appeared to 
have stabilized at approximately 2.3 gpm, Indicating that the constructed wetland had reached 
steady-state. 

2.5 SUMMER TEST RUN: 2 GPM 

Summer pilot testing commenced the afternoon of May 17, 2013, with an effluent flow rate of 
approximately 2.3 gpm and an influent flow rate of approximately 2.9 gpm. This Indicated that 
the constructed wetland leak had decreased from approximately 1;6 gpm during winter pilot 
testing to approximately 0.6 gpm. An average1 flow loss of 0.5 gpm was noted for the duration of 
summer pilot testing. During inspections performed on both May 17 and 21;, 2013, the wetland 
cell effluent appeared black, likely due to entrainment of organic matter and/or metal sulfides; 
The effluent color had returned to mormal (clear) by May 29; 2013. 

1 All average calculations were time-weighted with the exception of thermister temperature data, which 
was collected hourly and therefore did not require time-weighting . 
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During summer pilot testing, flow rates were adjusted on July 26 and August 14, 2013, to 
maintain a minimum effluent flow rate of 2 gpm. This flow rate was selected to avert the 
overflow conditions experienced during higher flow rate test runs. Influent flow rate adjt1stments 
were made by closing the gate valve on the rock drain inlet pipe (Figure 4). The screen covering 
the rock drain inlet pipe in the flow control box was cleaned by wiping away deposited Iron and 
sediment on May 17, July 26, August 14, and August 27. 

Summer pilot test water sampling and H2S gas surveys were conducted approximately monthly 
on,June 18, July 10, August 14, and September 19, 2013. Additional constructed wetland 
inspections were performed approximately every two weeks. During Inspections, water levels in 
both the rock drain and wetland cell were observed to rise steadily. Minimal standing water was 
observed near Wetland MP-1 and the center of the wetland cell at the start of the summer pilot 
test; by September 19, 2013, standing water also was observed in the rock drain. However, 
overflow conditions never were approached. 

Summer pilot testing concluded with a final water sampling event on September 19, 2013, after 
approximately 18 weeks of testing. 

3.0 FIELD OBSERVATIONS AND MONITORING 

To monitor the constructed wetland and develop an understanding of system operations, field 
Inspections were performed approximately weekly during the winter pilot test and every two 
weeks during summer pilot testing. Field observations were noted and photographed and 
system parameters were recorded during inspections and in conjunction with each sampling 
event. The following sections describe field observations, field monitoring parameters, 
measurement methods, and results for each test run. 

3.1 FIELD OBSERVATIONS 

This section briefly describes the visual observations made during periodic inspections of the 
constructed wetland. Photographs taken during these inspections are presented in Appendix A. 

3.1.1 Rock Drain 

Throughout the winter pilot test, as water levels rose in the rock drain, It was observed that the 
black, high-density polyethylene (HOPE) balls placed atop the rock matrix began to float. This 
resulted in a uniform flat surface covered by the HOPE balls in low areas of the rock matrix 
surface, as indicated in photographs of the rock drain beginning March 6, 2013 (Appendix A). 
By April 11, 2013, nearly all of the HOPE balls appeared to be floating, indicating that the water 
level In the rock drain was rising (Section 3.2.3) and that most of the rock drain was submerged . 

AMEC Environment & Infrastructure, Inc. 
P:\Project\160DOs\SA11161300-RiccMrgentlne Mine Site\4000_REG ISSUES\4040 
TreatStudyRpts\2013\WellandPS\Completion\Rico_WeUandPS_Rpt_131104_flnal.docx 6 



• 

• 

• 

ame& 
Daring winter pilot testing, snow drifts accumulated on the western side of the rock drain, which 
was shadowed from the afternoon sun. Little snow appeared to accumulate across the rest of 
the rock drain, and snow that did accumulate appeared to melt quickly. Snowmelt and other 
precipitation events were considered nominal inputs to the constructed wetland overall and 
therefore were not quantified in metals removal calculations (Section 4.0). 

Iron deposition was observed within the rock drain, with most notable accumulation observed 
near the northern, Influent end (Appendix A). During potholing activities conducted ·On 
February 14, 2013, suspended particulate matter appeared to flow upward when disturbed from 
near the inlet pipe opening. Iron appeared to have settled on the top surfaces of rocks within the 
rock drain matrix, with decreasing deposition observed along the length of the rock drain. Also 
during potholing activities, manganese deposits were observed on the undersides of some of 
the rocks. More notable manganese deposition was observed during subsequent matrix 
sampling conducted In May 2013 (Section 5.1 }. 

3.1.2 Wetland Cell 

During winter pilot testing, snow drifts accumulated within the wetland cell, primarily in areas 
with no standing water. Little snow appeared to accumulate In areas with standing water, 
indicating the water temperatures remained warm enough to prevent surface water from 
freezing. 

Surface water was observed in the wetland cell as early as January 3, 2013, though the 
presence of snow made It less apparent until approximately January 22. Throughout the winter 
pilot test, as water levels rose in the wetland cell, the presence of a transition zone at the 
Influent end of the wetland cell became apparent, where aerated water from the rock drain 
entered the wetland cell. Small amounts of filamentous green algae and iron deposits were 
observed in the northeastern corner of the wetland cell as early as February 6, 2013 
(AppendiKA). These deposits expanded laterally as water levels slowly rose and soon were 
observed across the lateral extent of the northern end of the wetland cell. The placement of hay 
bales across the northern end of the wetland cell on March 12, 2013, helped contain the spread 
of these deposits. After the stagnant period in May 2013, green algae were not observed until 
the June 3, 2013, inspection. Thereafter, green algae and various aquatic macro-organisms 
were observed for the duration of summer pilot testing. 

Saturated surface areas downgradient of the transition zone were ebserved to be black in color 
early as January 3, 2013 (Appendix A), indicating the presence of metals sulfides at the surface 

AMEC Environment & Infrastructure, Inc. 
P:\Project\16000s\SA11161300 - Rico-Argentine Mine S11B\4000_REG ISSUES\4040 
TreatStudyRpts\2013\WetlandPS\Completion\Rico_WellandPS_Rpt_ 131104_final.docx 7 



• 

• 

• 

ame& 
of the matrix. 2 White deposits, believed to be elemental sulfur, were observed to coat some 
matrix material near the edges of standing water. The extent of these white. deposits slowly 
increased over the duration of winter pilot testing, Indicating a steep gradient for the oxic/anoxic 
zone near the water surface. 

During summer pilot testing, black and white surface deposits were again observed on 
saturated areas ofthe surface of the wetland cell. These areas appeared to become colonized 
by photosynthetic purple sulfur bacteria in June 2013, as indicated by pink and purple surface 
deposits. By July 26, 2013, most saturated areas of the wetland cell appeared to have been 
colonized. On August 27, 2013, green surface deposits began to appear within the purple 
deposits, possibly indicating the presence of photosynthetic green sulfur bacteria. 

Black and white surface deposits also were observed at the wetland effluent throughout the pilot 
test. Black deposits indicative of metal sulfides accumulated on the ground surface below the 
wetland effluent discharge point and along the effluent surface flow path to Pond 9. These black 
deposits were coated with creamy, white, filamentous deposits indicative of biofilm and 
elemental sulfur (Section 5.2). Black deposits also were observed within Pond 9, where a 
notable mixing zone was observed between the Pond 9 water (reddish in color) and the black 
and milky-white area affected by the wetland effluent. The detection of hydrogen sulfide in the 
wetland effluent implied that the black deposits in Pond 9 were metal sulfides and the white 
suspension was elemental sulfur. 

3~2 FIELD PARAMETER METHODS 

Field parameters measured during the winter pilot test included flow rates, water level 
elevations, monitoring port depths, and water quality parameters. In addition, thermisters 
installed in the rock drain and wetland cells data logged matrix temperatures at multiple depths 
and locations. Table 2 provides a summary of field parameters and methods. The following 
paragraphs describe the specific instruments and field methods employed during the pilot test. 

3.2.1 Influent Flow Rate and Total Cumulative Volume 

Influent flow rates and total cumulative volume into the constructed wetland were measured 
using an electromagnetic flowmeter. The flowmeter assembly was installed along the rock drain 
inlet pipe in a subterranean irrigation system valve box with a removable cover, located 
downstream of the gate valve and upstream of the rock drain cell (Figure 4 ). The flow meter 

2 The black material was collected in the field and found to have a sulfur odor, confirming that it was a 
metal sulfide . 
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indicated the lnfluentflow rate and total cumulative flow In units of gpm and gallons, 
respectively. 

3.2.2 Effluent Flow Rate 

Effluent flow rates at Wetland Out were measured using a level plastic bucket with a pre
measured line indicating five gallons. Bucket tests were conducted by placing the bucket under 
the Wetland Out discharge point and measuring the amount of time needed to fill the bucket to 
the five-gallon mark. For each flow measurement, a minimum of three bucket tests were 
performed, and results were averaged to determine the approximate effluent rate. 

3.2.3 Water Level Elevation 

Water level elevations were determined for Rock Drain MP, Wetland MP-1, and Wetland MP-2 
using a Solinst water level meter (Solinst). The Solinst provided depth-to-water readings from 
the tops of the monitoring port standpipes, which in turn were used to calculate the water 
surface elevations based on surveyed monitoring port elevations. Depths were measured from a 
single, marked point on each standpipe to ensure consistent readings. In addition to water 
levels within the monitoring ports, water levels outside the monitoring ports were measured to 
quantify changes In surface water depths as surface water levels increased in the rock drain 
and wetland cells . 

3.2.4 Monitoring Port Total Depth 

Monitoring port total depths were measured periodically to determine if material was 
accumulating in the monitoring port standpipes. Total depths were measured using a Solinst 
with the meter lowered to the bottom of the monitoring port; depths in tum were used to 
calculate bottom of monitoring port elevations based on surveyed monitoring port elevations. 
Corrections were made to depth measurements to accommodate for the Solinst sensor tip 
length of 3.25 inches. 

3.2.5 Water Quality Parameters 

Water quality monitoring was performed at Rock Drain In, Rock Drain MP, Wetland MP-1, 
Wetland MP-2, and Wetland Out using a handheld YSI 556 calibrated prior to each use in 
general accordance with the manufacturer's specifications, the SAP (Appendix A of Atlantic 
Richfield, 2012), and associated SOPs. In addition, continuous data-logging sondes deployed at 
each of these locations recorded hourly water quality parameters during winter pilot testing. 
Sondes were removed for inspections and calibrations periodically during winter pilot testing (as 
identified In Table 1) and after winter pilot testing; sondes were re-deployed in July 2013 for 
summer pilot testing. Parameters measured Included water temperature, specific electrical 
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conductance (SEC), DO, oxidation reduction potential (ORP), and pH. Sondes were Inspected 
approximately weekly during winter pilot testing and approximately every two weeks during 
summer pilot testing and cleaned If necessary, following the manufacturer's recommeAdatlons. 
Sonde calibration checks were performed as-needed based on comparisons between real-time 
YSI 556 data and sonde data. Water quality parameter trends revealed that the measurements 
obtained by sondes generally were well-correlated to those measured in the field using the 
YSI 556. 

Low DO concentrations were difficult to quantify In anoxic locations of the constructed wetland 
due to sensor fouling from sulfide precipitation and interferences from H2S gas. 3 These factors 
caused erroneous DO measurements from sondes located at Wetland MP-2 and Wetland Out. 
Membrane sensors on all of the sondes were replaced with optical DO sensors during the 
3 gpm test run. However, membrane fouling was still encountered at Wetland MP-2 and 
Wetland Out. Therefore, sonde DO data at those two locations was determined to be unreliable, 
and DO sensors were removed from the Wetland MP-2 and Wetland Out sondes, Where sonde 
DO data was unreliable or unavailable, YSI 556 data was reported. 

During periodic sonde calibration checks, sondes were temporarily removed from monitoring 
loca.tions to clean and calibrate the sensors. It was observed that after each such event, the 
response time required for ORP sensors to re-equilibrate in source water was slow; over 
periods of several hours to several days, ORP readings slowly climbed from near-neutral toward 
positive ORP measurements or slowly dropped toward negative ORP measurements. 

3.2.6 Thermlster Matrix Temperature Data 

Thermisters consisting of 30-inch stainless steel probes (Omega brand) were installed vertically 
to monitor temperatures within the rock drain and wetland cell matrices (Figure 4). One 
thermister was installed near the western edge of the rock drain approximately midway along Its 
length ("Rock Drain Thermister"). Two thermisters were Installed along the western edge of the 
wetland cell, spaced approximately one third and two thirds of the distance along its length 
("Northern Wetland Thermlster" and "Southern Wetland Thermister"). Each thermister probe 
was configured with six thermocouples spaced at six-inch vertical Intervals along the length of 
the probe, identified as "L 1 n through "L6". The L 1 thermocouples were located deepest in the 
matrix material and measured temperatures a distance of one inch above the bottom tip ofthe 
probe. Thermocouples L2 through LS also were buried in the matrix material, while 

3 Sensor fouling is inherent to taking measurements at the oxic/anoxic Interface. Despite repeated 
attempts to clean the sensors, ORP measurements are more reliable and better indicators of anaerobic 
conditions In that environment. 
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thermocouples L6 (30 inches above the bottom tip of the probe) were exposed to the 
atmosphere. 

Temperatures measured by the three thermisters were logged hourly beginning on January 22, 
2013, and data was downloaded and reviewed periodically during routine inspections. The 
Northern Wetland Thermister L 1 thermocouple lost calibration on February 8, 2013, at 17:00 
and began logging erroneous data points. Therefore, subsequent Northern Wetland Thermister 
L 1 data were omitted. The Southern Wetland Thermlster L3 thermocouple lost calibration on 
July 16, 2013, at 20:00 and began logging erroneous data points; subsequent Southern 
Wetland Thermlster L3 data were omitted. 

3.3 FLOW RATES AND WATER LEVEL ELEVATIONS 

The following sections describe the influent and effluent flow measurements, water level 
measurements, and trends observed during the pilot test. Influent and effluent flow rates, 
cumulative flow volumes, and monitoring port water elevations are presented in Table 3. Flow 
trends are displayed on Figure 5; water elevation trends are displayed on Figure 6. 

3.3.1 Winter Test Run: 1.5 gpm 

The 1.5 gpm test run was conducted over a period of 32 days between January 4 and 
February 5, 2013. The average effluent flow rate during the 1.5 gpm test run was 1.6 gpm, with 
measured effluent flow rates ranging from 1.4 gpm to 2.2 gpm. The average influent flow rate 
was 3.1 gpm, based on recorded influent flow rates ranging from 3.0 to 3.3 gpm. Both influent 
and effluent flow rates slightly decreased over the course of the test run. Water levels at both 
Rock Drain MP and Wetland MP-1 rose slightly over the course of the 1.5 gpm test run (less 
than one inch), while Wetland MP-2 water levels remained unchanged. 

A total of approximately 145,000 gallons of Influent was recorded during the 1.5 gpm test run, 
averaging approximately 4,400 gallons per day. 

3.3.2 Winter Test Run: 3 gpm 

The 3 gpm test run was conducted over a period of 29 days between February 5 and March 6, 
2013. The average effluent flow rate during the3 gpm test,run was 2.9 gpm, with measured 
effluent flow rates ranging from 2.8 gpm to 3.3 gpm. The average Influent flow rate was 
4. 7 gpm, and recorded influent flow rates ranged from 4.6 gpm to 4.8 gpm. 

Influent flow rates gradually decreased between measurements over the course of the test run. 
Consequently, effluent flow rates also gradually decreased. To maintain the target effluent flow 
rate, the influent flow rate was adjusted using the gate valve on the rock drain inlet pipe 
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(Figure 4) on February 6, 13, and 19, 2013, as indicated by small jumps in flow rate (Figure 5). 
Water levels at both Rock Drain MP and Wetland MP-1 gradually increased over the course of 
the 3 gpm test run (1.6 inches and 1.2 inches, respectively), while Wetland MP-2 water levels 
remained essentially unchanged, similar to trends observed during the 1.5 gpm test run. As 

water levels rose during the 3 gpm test run, standing water above the matrix material began to 
be observed within the rock drain and wetland cells. Water surface elevations were measured 
outside of Rock Drain MP and Wetland MP..;1 beginning on March ,6, 2013, when standing water 
became deep enough to measure. In general, Rock Drain MP water surfaces inside and outside 
the monitoring port standpipes were well correlated throughout the 3 gpm and 6 gpm test runs. 
However, the water surface.elevation outside Wetland MP-1 was observed to be as much as an 
inch higher than the water ·Surface elevation inside the monitoring port (measured on March 19, 
2013). 

A total of approximately 195,000 gallons of influent was recorded during the 3 gpm test run, 
averaging approximately 6,700 gallons per day. 

3.3.3 Winter Test Run: 6 gpm 

The 6 gpm test run was conducted over a period of 43 days between March 6 and April 18, 
2013. The average effluent flow rate during the 6 gpm test run was 5.5 gpm, with measured 
effluent flow rates ranging from 6.2 gpm near the start of the test run (March 13, 2013) to 
4.2 gpm at the end of the test run (April 18, 2013). The average influent flow rate was 7 .4 gpm, 
with recorded Influent flow-rates ranging from 7.8 gpm at the start ofthe test run (March 6, 
2013) to 7.0 gpm at the end of the test run (April 18, 2013). 

Both Influent and effluent flow rates generally decreased between measurements over the 
course of the test run. To maintain the target effluent flow rate, the influent flow rate was 
adjusted by slightly opening the gate valve on the rock drain Inlet pipe (Figure 4) on March 7, 
13, 19, and 26, 2013. Thereafter, Influent and effluent flow rates were allowed to steadily 
decrease for the remainder of the test run. During this time, it was observed that effluent flow 
rates decreased more rapidly than influent rates, which was attributed to the overflow of water 
observed over the rock drain geomembrane on April 11 and 18, 2013. Water levels at Rock 
Drain MP and Wetland MP-1 increased substantially during the 6 gpm test run (3.7 Inches and 
3.6 inches, respectively), resulting in the overflow of water over the top of the rock drain 
geomembrane. This overflow indicated that the constructed wetland 'had exceeded Its hydraulic 
capacity. Wetland MP-2 water levels remained essentially unchanged, increasing by a mere 
0.24 Inch . 

AMEC Environment & Infrastructure, Inc. 
P:\Projecl\16000s\SA11161300-Rico-Algentine Mine Site\4000_REG ISSUES\4040 
TreatStudyRpts\2013\WetiandPS\Completion\Rlco_WettandPS_Rpt_131104_flnal.docx 12 



• 

• 

• 

ame& 
A total of approximately 456,000 gallons of influent was recorded during the 6 gpm test run, 
averaging approximately 10,600 gallons per day. 

3~3.4 Flow Reduction and Troubleshooting. 

Flow reduction and troubleshooting commenced on April 1'8, 2013, when the influent flow rate 
was reduced to 4. 7 gpm. Average effluent and Influent flow rates over the following 13 days 
Were 3.0 gpm and 4.4 gpm, respectively. After reducing the influent flow rate, water levels at 
both Rock Drain MP and Wetland MP-1 decreased immediately by 0.6 inch and 1.2 inches, 
respectively. Thereafter, water levels in Rock Drain MP decreased slightly, while Wetland MP-1 
water levels increased steadily until flow to the constructed wetland was turned off on May 1, 
2013. 

A total of approximately 82,000 gallons of influent was recorded during the flow reduction 
period, averaging approximately 6,300 gallons per day. 

3.3.5 Summer Test Run: 2 gpm 

Summer pilot testing was conducted over a period of 125 days between May 17 and 
September 19, 2013. The average effluent flow rate during summer pilot testing was 2.2 gpm, 
with measured effluent flow rates ranging from 1.9 gpm to 2.9 gpm. The average influent flow 
rate was 2. 7 gpm, and recorded influent flow rates ranged from 2.4 gpm to 3.3 gpm. 

Influent flow rates gradually decreased between measurements over the course of summer pilot 
testing.4 To maintain a minimum effluent flow rate of 2 gpm, the influent flow rate was adjusted 
by slightly opening the .gate valve on the rock drain inlet pipe (Figure 4) on July 26 and 
August 14, 2013, as indicated by small jumps in flow rate (Figure 5). The screen covering the 
rock drain inlet pipe In the flow control box was cleaned by wiping away deposited iron and 
sediment on May 17, July 26, August 14, and August 27, 2013. 

Water levels at both Rock Drain MP and Wetland MP-1 rose substantially over the course of 
summer pilot testing, Increasing by 3.1 inches and 3.0 inches, respectively (Table 3 and 
Figure 6). Wetland MP-2 water levels remained essentially unchanged until the latter half of 

August 2013, after which time water levels rose by nearly 0.5 inch. As water levels rose, 
standing water above the matrix material again was observed within the rock drain and wetland 
cells. Although constructed wetland water levels were never high enough to permit measuring 
depth to water outside of the Rock Drain MP standpipe, standing water outside of Wetland MP-1 
became deep enough to measure on August 27, 2013. Water surface elevations measured 

4 Flow rates drifted, the cause of which is presently unknown and could not be resolved . 
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Inside and outside of Wetland MP-1 were the same, Indicating that the substantial gradient 
observed during the higher flow rate test runs was not present at the 2 gpm flow rate. Standing 
water was never observed outside of the Wetland MP-2 standpipe. 

A total of approximately 489,000 gallons of influent was recorded during summer pilot testing, 
averaging approximately 3,900 gallons per day. 

3.3.6 Hydraulic Observations 

Water levels in both the rock drain and wetland cells were observed to increase steadlly 
throughout every test run (Figure 6). A generally upward linear trend in the Wetland MP-1 water 
level was observed over the course of pilot testing, with different slopes observed during each 
test run (Figure 6). Standing water was observed in areas of the wetland cell as early as 
January 2013. In contrast, water levels In Wetland MP-2 were relatively stable during each test 
run, Increasing in a somewhat step-like fashion with each subsequent test run and never 
exceeding the surface of the wetland cell matrix (Figure 6). 

The water levels observed In Rock Drain MP did not change as linearly as those in Wetland 
MP-1 (Figure 6). Consequently, the gradient between Rock Drain MP and Wetland MP-1 was 
somewhat erratic but Increased over time from the start of the 3 gpm test run through 
approximately the first ten days of the 6 gpm test run. Between April 1 and April 11, 2013, the 
Rock Drain MP water level appeared to stabilize, and the gradient between Rock Drain MP and 
Wetland MP-1 decreased. These observations indicated that water backed up Into the rock 
drain from the wetland cell. Rock Drain MP and Wetland MP-1 water levels continued to rise 
until overflow occurred at the lowest point in the constructed wetland geomembrane, which 
happened to be located in the northeast corner of the rock drain. Overflow was first observed on 
April 11, 2013. However, between March 26 and April 1, 2013, the constructed wetland effluent 
flow rate began to decrease (Figure 5), Indicating that overflow from the constructed wetland 
may have commenced prior to the observed overflow on April 11, 2013. 

Increasing water levels were attributed to decreasing hydraulic conductivity through the wetland 
cell, leading to an inability for water to exit the wetland cell as fast as it entered. Potential 
causes of decreased hydraulic conductivity may have included some or all of the following: 

• Matrix consolidation, 

• Accumulation of particulate Iron, suspended solids, precipitated metal sulfides, ai:td/ 
or biomass within the wetland cell matrix (Sections 4.6 and 5.2), and 

• Increased flow rates mobilizing and pushing fine sediment into pore spaces . 
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Matrix cor:1solidatiora or compaction was observed during the colonization period (November and 
December 2013), shortly after the constructed wetland was first saturated. This resulted In the 
need to lower the wetland effluent bulkhead fitting elevations (AMEC, 2013). However, notable 
consolidation is not believed to have occ1:1rred after initial operation of the constructed wetland. 

In order to more effectively evaluate the constructed wetland hydraulics, the constructed 
wetland apparent hydraulic conductivities throughout pilot testing were calculated using Darcy's 
law. The apparent hydraulic conductivity does not necessarily bear any resemblance to the 
actual hydraulic conductivity of the media because of many potential inconsistencies between 
the field conditions and the assumptions associated with Darcy's law (e.g., steady state 
conditions, no change in storage, no transient flow effects). However, it does provide a "relative" 
look at what may be happening In the media. 

Three stages in the apparent hydraulic conductivity curve were observed during winter pilot 
testing (Figure 7). During the first "filling" stage, filling of available storage in the media likely 
played a significant role in keeping the hydraulic gradient artificially low, which yielded 
unreasonably high initial hydraulic conductivity values (approximately 13,000 feet per day [ft/d] 
to 31,000 ft/d). Hydraulic conductivity decreased as water levels gradually increased and voids 
within the matrix filled with water. The second "equilibrium" stage occurred during the 3 gpm test 
run as the apparent hydraulic conductivity bounced around in a relatively small range from 
approximately 6,300 ft/d to 10,000 ft/d. During the third "overflow" stage, the apparent hydraulic 
conductivity appeared to decline linearly, dropping to approximately 3,000 ft/d by the end of the 
6 gpm test run. These values may have been even lower due to the presence of surface water 
short-circuiting over the top of the matrix in some locations .. 

During the start of the summer test run, effluent flow rates increased to as high as 2.9 gpm on 
May 29, 2013, before slowly decreasing again (Figure 5). Corresponding to this increase and 
subsequent decrease of flow rates was an increase and subsequent decrease of water levels 
measured at Rock Drain MP5 (Figure 6). As was observed during winter pilot testing, apparent 
hydraulic conductivities calculated for the summer pilot test Indicated ''filling" and "equilibrium" 
stages. Filling. of available storage within the media during the month of May 2013 likely yielded 
artificially high apparent hydraulic conductivity values (approximately 20,000 ft/d); These 
apparent ~ydraulic conductivity values decreased as water levels gradually increased and voids 
within the matrix re-filled with water. Equilibrium appears to have been achieved near the end of 
JUiy 2013, as the apparent hydraulic conductivity values stabilized at approximately 3,200 ft/d. 
One interpretation of the Increasing water levels observed throughout the summer pilot test 

5 The Wetland MP-1 water level measurement on June 3, 2013, was anomalous but likely correlated well 
to the water level measured at Rock Drain MP . 
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(Figure 6) is that, despite the stabilized hydraulic conductivity, overflow conditions may be 
imminent at a flow rate of approximately 2 gpm. Another interpretation Is that the stable 
apparent hydraulic conductivity may correspond to a gradual stabilization of water levels, 
Indicating that the constructed wetland may have been approaching steady-state conditions for 
this flow rate near the end of the summer pilot test. 

It appears that accumulation of particulate iron, suspended solids, metal sulfides, and/or 
biomass within the wetland cell matrix, as indicated by the observation of iron deposition at the 
upgradient end of the wetland cell and accumulation of black metal .sulfides within the wetland 
cell matrix (Appendix A), may have caused pore spaces to become plugged. 6 This would have 
resulted in the observed decline in hydraulic conductivity and the substantial increase In water 
levels at Rock Drain MP and Wetland MP-1 when influent flow rates Increased (Figures 5 
and 6). The sudden Increase In water levels indicated that the matrix was not able to move 
horizontally the amount of water that was being supplied to it. Therefore, a head increase was 
required to accommodate the flow. This was confirmed by field observations of increasing 
surface flow at the upgradlent end of the wetland cell over the durations of both winter and 
summer pilot testing (Appendix A). Additionally, slug tests performed at the end ofthe firstweek 
of the winter 6 gpm test run (Section 7 .0) Indicated that the hydraulic conductivity at Wetland 
MP-2 was approximately one order of magnitude higher than at Wetland MP-1. The overflow 
observed in the rock drain confirmed that the constructed wetland was operating in excess of its 
hydraulic capacity. As the constructed wetland water level was fixed by the elevation of 
bulkhead fittings at the southern (effluent) end of the wetland cell, no adjustments could be 
made easily to the outlet elevation to accommodate for the overflow conditions. Therefore, pilot 
testing could not be conducted at higher flow rates (8 gpm and 10 gpm) as originally planned. 

3.4 MONITORING PORT BOTTOM OF STANDPIPE ELEVATIONS 

Monitoring port bottom of standpipe elevations were measured throughout the pilot test to 
quantify any changes to the total depths due to accumulation of sediments. Results are 
presented in Table 3 and on Figure 6. Due to measurement inconsistencies, only the Initial 

· (January 4, 2013) and final (Aprll 18 and September 19, 2013) winter and summer pilot testing 
elevations are shown on Figure 6. 

The Rock Drain MP bottom of standpipe elevation decreased by approximately 0.5 inch over the 
course of winter pilot testing and an additional 0.6 Inch over the course ofsummer pilot testing. 
Similarly, the Wetland MP-2 bottom of standpipe elevation decreased by approximately 0.4 inch 
during winter pilot testing. No notable change was observed during summer pilot testing. These 

6 Available data are not sufficient to distinguish between these possibilities . 
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decreases in standpipe elevations may have been attributable to measurement error caused by 
using the Sollnst water level sounder to "feel" the bottom of the standpipe; flexibility in the 
Solinst tape decreased measurement accuracy for this application. They also may have been 
indicative of slow settlement of the constructed wetland subgrade over time. 

The Wetland MP-1 bottom of standpipe elevation increased by approximately 2.2 inches over 
the course of winter pilot testing. This substantial change was caused by accumulation in the 
bottom of the standpipe of fine sediments that may have been the result of influent particulate 
iron, influent suspended solids, precipitated metal sulfides, biomass, and/or decomposition of 
the wetland cell matrix material. The production of fine sediment and its accumulation in the 
wetland matrix likely contributed to the reduction of hydraulic conductivity through the wetland 
cell (Section 3.3.6). Sediment was bailed from the bottom of the Wetland MP-1 standpipe on 
April 18, 2013, at the start of the flow reduction and troubleshooting period. Subsequently, the 
Wetland MP-1 bottom of standpipe elevation increased by approximately 0.6 Inch over the 
course of summer pilot testing. 

3.5 WATER QUALITY AND MATRIX PARAMETERS 

Tabulated water quality data from pilot test inspections and sampling events are presented in 
Table 4. Water quality comparison trends for YSI 556 and sonde measurements recorded 
during inspections and sampling events at Rock Drain In, Rock Drain MP, Wetland MP-1, 
Wetland MP-2, and Wetland Out are displayed graphically on Figures 8 through 12, 
respectively. 

Minimum, average, and maximum water quality parameters for each monitoring location and 
test run were determined using in situ continuous monitoring data obtained by data-logging 
sondes.7 These statistics are provided in Table 5 and vary somewhat from the data presented in 
Table 4 and on Figures 8 through 12 based on the larger data sets. Average sonde water 
quality parameter trends for temperature and SEC, DO and ORP, and pH are displayed 
graphically on Figures 13, 14, and 15, respectively. Continuous sonde data trends for each 
monitoring location are provided in Appendix B. The minimum, average, and maximum hourly 
temperatures recorded for each of the three thermisters are provided in Table 6. Temperature 
trends for each of the thermlsters are presented on Figures 17, 18, and 19. 

7 Water quality parameter statistics were based on YSI 6920 multi-parameter sonde data with the 
exception of DO data at the Rock Drain MP (summer only), Wetland MP-1 (1.5 gpm test run); Wetland 
MP-2, and Wetland Out and all summer test run data at Wetland MP-1 and Wetland MP-2. For those 
locations, measurements from a calibrated YSI 556 collected during periodic inspections and sampling 
events were used (Table 4) . 
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3.5.1 Temperature 

Water and matrix temperatares measured by sondes and thermisters generally Increased along 
the length of the constructed wetland for all three winter pilot test runs (Tables 5 an_d 6; 
Figures 8 through 12 and 17 through 19). These temperature increases were attributed to the 
presence of heat trace installed at approximately mid-matrix depth within each cell. Wetland Out 
water temperatures were slightly lower than Wetland MP-2 water temperatures, likely due to 
heat loss through effluent piping. Conversely, water temperatures appeared to decrease along 
the length of the constructed wetland during summer pilot testing, after heat trace was shut off 
on April 24, 2013 (Figure 13). 

The coldest average temperatures at all monitoring locations and thermisters were recorded 
during the 3 gpm test run (with the exception of Rock Drain In, for which average water 
temperatures were coldest during the t.5 gpm test run; Tables 5 and 6 and Figure 13). The 
warmest average winter pilot testing temperatures at all monitoring locations and thermisters 
were recorded during the 6 gpm test run (with the exception of Wetland MP-2 and the Wetland 
Southern Thermister, for which average water temperatures were warmest during the 1.5 gpm 
test run; Tables 5 and 6 and Figure 13). Both minimum and maximum recorded winter pilot 
testing temperatures were recorded at all monitoring locations and thermisters during the 6 gpm 
test run. All minimum matrix temperatures were recorded by the near-surface (L5) 
thermocouples. The low temperatures recorded on March 26, April 11, and April 18, 2013, 
corresponded to cold weather patterns in the site geographic area during those time periods 
(NRCS, 2013).8 Maximum winter pilot testing temperatures were recorded between Aprll 1 and 
8, 2013, and corresponded to a warm weather pattern in the site geographic area 
(NRCS, 2013). After heat trace was turned off on April 24, 2013, water and matrix temperatures 
appeared to correlate well to ambient air temperatures (Figures 8 through12; NRCS, 2013). 

Thermister data generally indicated that the constructed wetland experienced diurnal 
temperature swings, with the largest temperature variations in the near-surface (L4 and L5) 
thermocouples (Figures 17, 18, and 19). The deepest thermocouples, L 1 and L2, experienced 
the least temperature variations. It appeared that periods with snow coverage may have 
provided insulation from diurnal temperature swings, as indicated by more consistent and 
generally warmer temperatures during periods following snow accum1:1latiom (for example, 
January 25 and February 2t. 2013). 

8 Dally air temperature data from the Scotch Creek SNOTEL site (NRCS, 2013), located approximately 
four miles ,south of the site, were used for data analysis. These data are shown graphically on Figures 8 
through 12 and are available tabulated In Appendix C . 
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Matrix temperature trends were not consistent with depth across the constructed Wetland 
(Figures 17, 18, and 19). The deepest (L 1) temperatures were generally cooler than the L2 
through L5 temperatures for the Rock Drain and Wetland Southern Thermisters during the 
1.5 gpm test run, while L 1 temperatures generally were warmest at the Wetland Northern 
Thermister. During the 3 gpm test run, as water levels rose in both the rock drain and wetland 
cells, the L 1 through L3 temperatures became closely correlated, and generally warmer than the 
L4 and L5 temperatures, for all three thermisters. During the 6 gpm test run, when water levels 
in the rock drain reached full capacity, temperature readings for all five of the thermocouples (L 1 
through L5) at the Rock Drain Thermlster became well-correlated. Temperature readings 
remained well-correlated for thermocouples L 1 through L3 for both of the wetland cell 
thermisters. These well-correlated temperatures Indicated that vertical temperature gradients 
were present In the rock drain and wetland cells when water depths were shallower. As water 
depths increased, vertical temperature gradients became less notable. 

Operational water temperatures In the wetland cell were generally lower than preferred for 
biological sulfate reduction during winter pilot testing. Sulfate reduction typically occurs following 
the decomposition of organic matter to simple sugars and other metabolic products, which in 
tum serve as electron donors to SRB. Organic carbon degradation Is temperature-sensitive, 
proceeding much more rapidly between 15 degrees Celsius (°C) and 25°C than below 8°C. In 
contrast, the utilization of simple organic compounds by SRB Is relatively Insensitive to 
temperature and readily occurs below 4°C. Thus, the slow degradation of organic matter at low 
temperatures becomes the factor limiting sulfate reduction. The effects of temperature on SRB
based biological treatment systems have been demonstrated. Sulfate reduction in systems 
containing compost- or manure-based substrates averages 100 to 300 millimoles of sulfate per 
cubic meter per day (mmol so/·Jm3/day) in the winter and 300 to 1,500 mmol so/·Jm3/day In 
the summer (McIntire and Edenborn, 1990; Wildeman et al., 1998). 

Water temperatures from the St. Louis Tunnel discharge historically have been observed to 
range from approximately 6°C to 21°c at the sampling location DR-3. These temperatures were 
observed to decrease through the pond system during winter pilot testing, with water 
temperatures measured at Rock Drain In, approximately 1,500 feet downgradlent of DR-3 
through the pond system, ranging from approximately 0°c to 13°C. Rock Drain In water 
temperatures ranged from approximately 13°C to 22°c during summer pilot testing, 
averaging 17°C (Table 5). 

Water temperatures entering the wetland cell (measured at Wetland MP-1) ranged from 
approximately 2°c to 14°C during winter pilot testing and appeared to have warmed slightly 
through the rock drain, likely due to the presence of heat trace. Average temperatures 
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measured at Wetland MP-1 and the Wetland Northern Thermlster during all of three of the 
winter pilot test runs were less than 10°c (Tables 5 and 6). Average temperatures at Wetland 
MP-2 and the Wetland Southern Thermlster were slightly warmer, ranging from approximately 
9°C to 11°c. 

During summer pilot testing, water temperatures measured at both Wetland MP-1 and Wetland 
MP-2 ranged from approximately 11 °C to 17°C. Average water and matrix temperatures 
measured at Wetland MP-1, Wetland MP-2, and the Wetland Northern and Southern 
Thermisters were all approximately 14°C, nearly within the optimal SRB temperature range. 

3~5.2 Specific Electrical Conductance 

SEC trends Indicated generally stable SEC values at all of the monitoring locations over the 
course of pilot testing (Tables 4 and 5 and Figures 8 through 13). SEC generally Increased 
along the length of the constructed wetland, with notably higher SEC measured at Wetland 
MP-2 and Wetland Out than at other monitoring locations during the 1.5 gpm and 3 gpm test 
runs. This Increase across the wetland cell was attributed to a greater presence of ions in the 
wetland cell matrix material than in the influent or rock drain. One constituent of the wetland cell 
matrix in particular, manure, typically has chloride and nitrate salts present. 

• SEC appeared to Increase slightly over the duration of the winter pilot test at the Rock Drain In, 
Rock Drain MP, and Wetland MP-1 monitoring locations, while SEC appeared to decrease 
slightly at Wetland MP-2 and Wetland Out (Figures 8 through 13). The convergence of SEC 
measurements was possibly caused by water backing up within the rock drain and wetland 
cells, causing minor mixing throughout the constructed wetland. Early fluctuations in SEC at 
Wetland MP-2 and Wetland Out reflected start-up processes, such as the consumption of 
nutrients by SRB within the wetland cell and the slow flushing of salts from the matrix. After 
several months of operation, the process dominating the production of solutes, reflected In SEC 
measurements, was the mineralization of organic matter.9 This was indicated as SEC 
decreased at all monitoring locations over the course of summer pilot testing, with the lowest 
SEC values recorded at all locations occurring In August 2013. 

• 

SEC varied by less than, 15 percent(%) at each monitoring location during each test run. The 
greatest variation between overall maximum and minimum recorded SEC at each monitoring 
location was approximately 22% (observed at Wetland Out). 

9 This process has been observed and documented In other treatment wetlands . 
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3.5.3 Dissolved Oxygen 

DO concentrations within the constructed wetland generally decreased at all monitoring 
locations during the 1.5 gpm and 3 gpm test runs and then gradually began to increase toward 
the end of the 6 gpm test run (Table 4; Figures 8 through 12). Concentrations decreased 
sharply during the flow reduction period at all locations except Wetland Out. Summer pilot 
testing DO concentrations were notably lower than winter pilot testing concentrations, a trend 
attributed to increasing ambient air temperatures (Figures 8 through 12) and corresponding, 
warmer water ,temperatures .. Oxygen solubility in water tends to decrease as water temperature 
increases .. Furthermore, warmer temperatures may have facilitated Increased 'biological activity 
and oxygen consumption in the ponds upgradlent of the constructed wetland. 

Over the course of summer pilot testing, .00 concentrations generally remained stable at Rock 
Drain In and Rock Drain MP, decreased notably at Wetland MP-1, and Increased at Wetland 
MP-2 and Wetland Out. The highest average DO concentrations, at all monitoring locatlbns were 
recorded during the 1.5 gpm test run. Lowest average DO concentrations were measured 
during summer pilot testing at Rock Drain In, Roel< Drain MP, and Wetland MP-1 and during the 
winter 6 gpm test run at Wetland MP-2 and Wetland Out (Table 5 and Figure 14). 

DO concentrations were generally highest at Rock Drain In and decreased along the length of 
the constructed wetland, as was expected based on the constructed wetland design. 
Concentrations were lowest at Wetland MP-2 and slightly lllgher at Wetland Out, likely due to 
minor aeration in the. effluent piping (Figure 14 ). Relatively liligh average DO concentrations 
(Table 5) indicated aerobic cornditlons in the influent and throughout the rock drain cell, as 
measured at Rock Drain In and Rock .Drain MP, re~pectively (Figures 81 9, and 14). This 
suggests that manganese oxidation was never limited by low DO. Average DO concer:itrations 
were greater than 8 milligrams per liter (mg/L) at Wetland MP .. 1 during winter pilot testing 
(Figures 1 O and 14), indicating the presence of a transition zone at the influent end of the 
wetland cell, where aerated water from the rock drain entered the wetland cell. The wetland cell 
transitioned from aerobic to anaerobic conditions along its length, as indicated by average DO 
concentrations that were consistently less than 2.5 mg/l at Wetland: MP-2 and Wetland Out 
(Figures 11, 12, and t4). Average Wetland MP-1 00 concentrations decreased notably during 
summer pilottesting, indicating.a shortertransltion zone and more rapid consumption of DO 
near the influent end of the wetland during the warmer summer months. 

3.5.4 Oxidation Reduction Potential 

ORP was monitored to provide :Insight into the chemical processes occurring within the rock 
drain and wetland cells. A positive ORP indicative of oxidizing corndltions was desired at the 
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Rock Drain In arad Rock Drain MP monitoring locations, Where aerobic manganese-oxidizing 
bacteria were colonized. Biological manganese oxidation is favorable at ORP valliles ranging 
from approximately positive(+) 200 millivolts (mV) to +400 mV in water between pH 7 and pH 8 
(Gage; et al., 2001). Conversely, a ,negative ORP indicative of reducing conditions was desired 
at the Wetland MP-1 and Wetland MP-2 monitoring locations to allow SRB to reduce sulfate to 
sulfide under anaerobic conditions, thereby facilitating production of metal sulfides. Biological: 
sulfate reduction normally occurs at ORP values ranging from approximately negative (-) 
150 mV to -300 mV in water between pH 6 and pH 8 (Postgate, 1:984 ). 

Average ORP at Rock Drain In remained at approximately +260 mV for the duration of pilot 
testing (Table 5 and Figure 14). ORP measurements at Rock Drain MP generally were between 
+200 mV and +400 mV for all test runs (Tables 4 and 5 and Figures 9 and 14 ), Indicating 
conditions favorable to biological manganese oxidation. Average Rock Drain MP and Wetland 
MP-1 ORP increased over the course of winter pilot testing and then decreased during the flow 
reduction and summer pilot testing periods. ORP at Wetland MP-1 was above O mV for the 
entire winter pilot test, indicating oxidizing conditions in a transition zone where aerated water 
from the rock drain entered the wetland cell. ORP then decreased to generally negative ORP 
values during summer pilot testing (Table 4 and Figures 10 and 14). ORP values at Wetland 
MP-2 and Wetland Out were consistently negative (Table 4 and Figures 11 and 12), indicating 
that the wetland cell became more reducing along its length. A slight Increase in ORP was 
observed at Wetland Out during summer pilot testing. With the exception of a few isolated 
measurements, ORP at Wetland MP-2 and Wetland Out were between -200 mV and -450 mV 
for all test runs,. indicating conditions favorable. to biological sulfate reduction. 

ORP was a difficult parameter to monitor during tt:1e pilot test; identical, calibrated ORP sensors 
were demonstrated to .read nearly the same value in a known calibration staridard but 
substantially different values immediately thereafter When placed In the same. treatment water. 
Continuous in situ measurement of ORP by the sondes revealed that the 'response time 
required for ORP sensors to become equilibrated in treatment water was quite slow - on the 
order of hours or days. ORP measurements obtained by sondes after approximately two days in 
source water appeared to be reliable (Apperndix B), Sande ORP data recorded after 
equilibration appeared to be more reliable than ORP data obtained by the YSI 556 during 
routihe inspections and water sampling events. 

3.5.5 pH 

Water pH generally appeared to be stable at all of the monitoring, locations over the course of 
the pilot test (Table 4 and Figures 8 through· 12). Water pH varied ·by less than 7% (0,6 standard 
unit [su]) at each monitoring location during each test run (Table 5). The .greatest variation 
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between averall maximum and minimum recorded pH at each monitoring location during the 
pilot test was approximately 9% (0.7 su; observed at Wetland MP-1). 

Water pH generally decreased along the length of the constructed wetland, with higher pH 
measured at Rock Drain In and lower pH measured at Wetland MP-2 and Wetland Out (Table 5 
and Figure 15). The generally lower.pH In the wetland cell {compared to the rock drain) was 
attributed to sulfide. generation (Section 4.4); dissolved hydrogen sulfide produced through 
biological sulfate reduction contributed acidity to the wetland cell water. 

Average pH increased slightly over time during winter pilot testing and decreased slightly during 
summer pilot testing at all of the monitoring locations (Table 5 and Figure 15). Increases dUrlng 
winter pilot testing may have been the result of increases in bicarbonate loading In the influent 
during each subsequent flow rate increase, which would have buffered the acidity generated in 
the wetland cell somewhat. The lower summer pilot testing flow rate would have resulted In a 
decrease in bicarbonate loading, tlilus reducing the buffering capacity of the wetland cell 
somewhat. 

3.5.6 Comparison oflnfluent and DR-3 Water Quality 

To determine if influent constructed wetland was representative of the St. Louis Turmel 
discharge, a comparison was made between Rock Drain iln pH measurements and 
measurements collected along the St Louis Ponds System. Atlantic Richfield conducts monthly 
water sampling along tlile pond system at multiple locations, including near the St. Louis Tunnel 
discharge (DR-3), at the Pond 15 outfall (DR-4), and at the, Pond 8 outfall (DR-5). Both DR-3 
and DR-4 are located upstream of the constructed wetland, while DR:-5 Is located downstream 
fFigure 3). 

Based on a subsetof DR-3, DR-4, and DR-5 data from December 2010 to June 201'3, it 
appears that pH typically increases through the upper half of the pond system, most likely dl!.le 
to increases in alkalinity from historical. lime treatment solids present in the settling ponds, and 
then decreases In the lower half of the pond system {Figure 16). pH Is generally higher at DR-4 
than at DR-3 (by as much as 1.0 su). pH measurements at Rock Drain In also were consistently 
higher than at DR-3 (by as much as 1.2 su). The higher pH measured at Rock Drain In indicates 
that pilot test metal ,loading may be lower than metal loading at the St. Louis Tunnel. While pilot 
test analytical data do Indicate the metals removal capabilities of an aerobic rock drain and an 
.anaerobic subsurface flow wetland at the site, ,these data are not directly comparable to 
potential metals removal directly from the St. Louis Tunnel. discharge. The potential for higher 
metals loadir:ig should be considered for design of a larger-scale wetland, in the event that a 
·larger-scale wetland does not benefit from the pH increase observed through the pond system . 
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A comparison also was made to determine if alkaline solutions injected Into the 517 Shaft 
(Figure 2) between September 26 and November 7, 2012, and between June 21 and July 9, 
2013, may have impacted water quality during the pilot test. During both alkaline solution 
injection periods, observed pH Increases at the St. Louis Tunnel discharge (measured at 
DR-3A; Figure 3) were minimal. The pH at DR-3A increased from 6.6 su to a maximum of 7.1 su 
in 2012 and from 6.8 su to a maximum of 7.0 su in 2013. Neither of these pH Increases 
coincided with pH increases observed at the constructed wetland (Figure 16). Therefore, it was 
concluded that the injection of alkaline solutions into the 517 Shaft had little or no Impact on pH 
at DR-3A and thus no interpreted impact on the pilot test. 

4.0 ANALYTICAL RESULTS 

Water samples were collected approximately once per week during winter pilot testing and 
monthly during summer pilot testing to characterize metals removal through the constructed 
wetland over time and' as flow rates varied·. Sampling was performed in general accordance with 
the SAP (Appendix A of Atlantic Richfield, 2012). Water samples were submitted to Pace 
Analytical Laboratory (Pace) in Lenexa, Kansas, for analysis of total and dissolved metals, 
sulfate, total organic carbon (TOC), and five-day biochemical oxygen demand (BODs). Field 
sulfide testing was performed immediately following sample collection. Upon completion of the 
winter pilot test, additional water samples were collected for nitrogen and phosphorus analysis. 
Table 2 provides a summary of sampling parameters and analytical methods. Analytical results 
are presented in Tables 7, 8, and 9, and laboratory reports are provided in Appendix D. 

The following sections describe the laboratory analytical results and trends observed during the 
pilot test. Discussion of analytes is limited to those analytes considered to be most Indicative of 
constructed wetland performance. Where laboratory analytical results were non-detect (i.e., less 
than the laboratory reporting limit [RL]), the RL was used for data analysis and presentation. 
Where the analytical laboratory provided estimated (J-flagged) values less than the RL but 
greater than the method detection limit (MDL), those values were used for data analysis and 
presentation in lieu of the RL. Y-flagged data indicating that laboratory method quality control 
criteria were exceeded also were incorporated into data analysis and presentation. Such data 
are flagged accordingly in Tables 7, 8, and 9. 

4.1 BIOCHEMICAL OXYGEN DEMAND 

B0D5 samples were collected at the Rock Drain In and Wetland Out monitoring locations and 
analyzed using a five-day incubation period'. BODs results are provided in Table 7, and trends 
are displayed on Figure 20 . 
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All B0D5 results for Rock Drain In samples were less than the RL of 2.0 mg/l, 10 Indicating little 
or mo oxygem-c:lemanding oompoands In the water flowing through the St. Louis Ponds System 
and into the cor:1structed wetland. In contrast, BOD5 was consistently detectable In Wetland Out 
samples, ranging from 15.3 mg/l to 138 mg/L throughout the pilot test. BODs Increased from the 
inlet to the outlet due to d!ssolution of biodegradable manure and compost materials from the 
wetland cell matrix arid hay bales placed near the inlet and outlet ends of the wetland cell. The 
trend towards generally decreasing B0Ds at Wetland Out during the winter pilot test reflected 
the leaching or biological consumption of organic matter. Organic matter placed within any 
bioreactor or wetland will leach soluble organic carbon for the first three to six months of 
operation. Thereafter, leaching of organic carbon will be inslgnificarit, reflected In low BODs in 
the effluent. The notable increase In Wetland Out BODs between the June and July 2013 

sampling events may have been caused by increased BODs contributions from growth of algae 
and wetland plants during early summer, degradation of more complex for:ms of organic matter 
due to warmer ambient temperatures, and/or transport of accumulated dissolved organic carbon 
through the wetland cell after flow was resumed on May 16, 2013. 

4.2 TOTAL ORGANIC CARBON 

TOC samples were collected at the Rock Drain In and Wetland Out monitoring ;locations. 
Analytical results are provided in Table 7; and trends are displayed on Figure 20 . 

Most TOC concentrations in Rock Drain In samples were estimated concentrations below the 
respective reporting limits, with the exception of two sampling results: 1.4 mg/L on April 1 
and 2.1 mg/L on April 11, 2013. TOC in Wetland Out samples showed generally decreasing 
trends over the course of winter pilot testing, similar to BOD trends at this location. As with 
BOO, TOC present In the constructed wetland effluent was attributed to organic material from 
the manure, compost materials, and hay bales In the wetland celt The notable increase In 
Wetland Out TOC between the April and June 2013 sampling events was attributed to the flow 
reduction period and stagnant conditions during May 2013, during which time organic carbon 
accumulated in the wetland cell. This accumulated dissolved organic carbon was gradually 
flushed out when flow resumed on May 16; 2013. TOC conpentratlons steadily decreased after 
June 2013. TOC and B0D5 concentrations are expected to stabilize at low levels as readily 
leachable organic carbon sources in the wetland cell are depleted. However, there will remain a 
substantial source of organic carbor.i to support microbial activity for tile design life of the 
constructed Wetland. 

10 The single exception was the Februar,y 27, 2013 result of 4,9 mg/l. This result was flagged as 
exceeding laboratory method quality control criteria . 
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4.3 NITROGEN AND PHOSPHORUS 

On April 18, 2013, upon completion of winter pilot testing, water samples were collected from 
Rock Drain In, Rock Drain MP, Wetland MP-1, and Wetland Out for laboratory analysis of 
ammonia as nitrogen (NH3-N), nitrite/nitrate as nitrogen, and total phosphorus. Laboratory 
analytical results are provided In Table 7. 

The nitrogen and phosphorus results indicate generally low levels of these nutrients in water 
samples from all locations in the system. The low levels of nutrients throughout the pilot system 
indicate that the influent from Pond 11 has very low nutrient levels. In a system with established 
biomass, bacterial activity has low requirements for nitrogen and phosphorus inputs. In this 
constructed wetland, even marginally detectable levels of nitrogen and phosphorus are 
adequate to maintain microbial activity. 

Neither NH3-N nor phosphorus was detected at Rock Drain In, Rock Drain MP, or Wetland 
MP-1. Ammonia as nitrogen and phosphorus were detected only at Wetland Out at 
concentrations of 0.15 mg/Land 0.29 mg/L, respectively. These were contributed principally by 
the fish fertilizer incorporated into the wetland cell matrix, with minor contributions from the 
manure. Analytical results are insufficient to determine the source of the low levels of 
nitrite/nitrate nitrogen that were detected at Rock Drain MP, Wetland MP-1, and Wetland Out 
(Table 7). 

4.4 SULFATE AND SULFIDE 

Samples collected throughout the pilot test from Rock Drain In, Rock Drain MP, and 
Wetland Out were analyzed for sulfate and sulfide. Sulfate was analyzed by Pace, and a 
YSI 9300 photometer was used to perform field measurements of sulfide in accordance with the 
manufacturer's specifications for Method PHOT.33.AUTO for sulfide In natural and waste 
waters. Analytical results for sulfate and sulfide are included In Table 7, and concentration 
trends are displayed on Figure 21. 

Sulfate concentrations were fairly consistent throughout the pilot test and at each monitoring 
location along the length of the constructed wetland (Figure 21 ). Average sulfate concentrations 
for Rock Drain In, Rock Drain MP, and Wetland Out were 647 mg/L, 643 mg/L, and 497 mg/L. 
These results demonstrate that sulfate concentrations did not change in the rock drain 
(generally aerobic conditions) but were decreased in the wetland cell. Sulfate concentrations 
decreased through the wetland cell more netably during summer pilot testing than winter pilot 
testing, with average decreases of 244 mg/L observed during summer pilot testing. Decreases 
in sulfate through the wetland cell indicate that the system was anaerobic with sufficient 
biodegradable organic material to support a population of SRB and that sulfate was retained as 
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metal sulfides in the wetland. Sulfate likely was converted to sulfide and retained in the wetland 
cell as metal sulfides. Other observations confirm this, including the production of sulfide 
through the system and the deposition of black metal sulfides within the wetland cell matrix. The 
decrease in sulfate concentrations through the wetland cell demonstrates that the sulfur prills in 
the wetland cell matrix did not cause a net increase in wetland cell effluent sulfate 
concentrations. 

Sulfide concentrations also were fairly consistent and generally low at Rock Drain In and Rock 
Drain MP for the duration of the pilot test (Figure 21 ). The maximum detected sulfide 
concentrations at Rock Drain In and Rock Drain MP were 0.17 mg/L and 0.23 mg/L, 
respectively. In contrast, sulfide concentrations at Wetland Out varied more during the pilot test, 
with minimum, average, and maximum detected sulfide concentrations of 0.04 mg/L, 39 mg/L, 
and 160 mg/L, respectively. 11 The minimum of 0.04 mg/L was measured at the start of the 
winter pilot test; higher results measured later indicate acclimation of SRB. Sulfide results in 
samples from Wetland Out are a further indication that SRB were active in the anaerobic 
environment of the wetland cell. 

4.5 ARSENIC 

Total and dissolved arsenic laboratory analytical results are provided in Tables 8 and 9, 
respectively, and arsenic concentration trends are displayed on Figure 22. Total and dissolved 
arsenic concentrations followed similar trends and were fairly consistent at Rock Drain In and 
Rock Drain MP throughout the pilot test. The maximum Rock Drain In total and dissolved 
arsenic concentrations were 0.63 µg/L and 0.25 µg/L, respectively. These results indicate that 
arsenic in the influent to the constructed wetland was generally low. Dissolved arsenic averaged 
33% and 71% of total arsenic in samples from Rock Drain In and Rock Drain MP, respectively, 
during pilot testing.12 

Both total and dissolved arsenic were substantially higher in Wetland Out samples as compared 
to Rock Drain MP samples at the start of the 1.5 gpm test run. Wetland Out arsenic 
concentrations decreased gradually during the winter pilot test (Figure 22). Total arsenic 
concentrations at Wetland Out decreased by approximately 86% between January 4 and 
April 18, 2013, with total and dissolved arsenic concentrations less than the RL by the end of 
the 6 gpm test run. 

11 Concentrations exceeding the maximum detection limit (0.50 mg/L) were recorded on both February 5 
and 19, 2013; no dilutions were performed on those samples to achieve quantifiable results. 

12 Dissolved fractions exclude analytical results indicating non-detected metals concentrations; laboratory 
estimated concentrations, indicated by a J-flag, were included in calculating dissolved fractions . 
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Due to the, elevated arsenic colilcentrations detected at Wetland' Out relative to concentrations at 
Rock Drain In and Rock Drain MP, a review of matrix material constituents, sources, and 
handling practices prior to construction was performed: to Identify a source of arsenic in the 
materials of the wetland cell 111atrix. No source of arsenic in the wetland matrix was identified. 

There were dramatic increases in manganese and arsenic concentrations measured at Rock 
Drain MP and Wetland Out early on during winter pilot testing (Section 4. 7). This was attributed 
to dissolution of the inoculum added to the rock drain matrix. Coincidentally, there was also an 
increase in arsenic concentrations measured at Wetland Out. Arsenic and manganese 
concentrations then decreased in unison at Wetland Out for the duration Of the winter pilot test. 
A statistical analysis showed that the two constituents were highly correlated (r2 = 0.98 at 
Wetland Out). Additionally, a chemical analysis of the rock drain inoculum indicated that arsenic 
was present. Therefore, it was concluded that arsenic present in the rock drain matrix inoculum 
was released' when manganese from the inoculum was dissolved. 

Furthermore, it is believed that the wetland cell matrix material may have adsorbed dissolved 
metals and filtered particulate metals, Including arsenic, before anaerobic conditions were 
established. Once SRB became blologically active in the wetland cell, arsenic sorbed to the 
wetland matrix and coAtained in iron oxides within the matrix was released slowly by reductive 
dissolution from the wetland cell as water flushed through the system during pilot testing. This 
coriclusion was supported by the increase and subsequent decrease iA arsenic concentrations 
observed during the start of summer pilot testing. Arsenic concentration increases during the 
June and July 2013 sampling events were attributed to reductive dissolution from the wetland 
matrix material during the stagnant conditions In May 2013, followed by transportof.solubilized 
arsenic from the system when flow was resumed. 

4.6 IRON 

Total and dissolved iron laboratory analytical results are provided In Tables 8 and 9; 
respectively, and concentration trends are displayed on Figure 23. Total iron concentrations 
were generally highest at Rock Drain In (averaging 1, 71 O µg/L over the course of the pilot test) 
and s1:Jbstantially lower at Rock Drain MP and Wetland Out (Which averaged 362 µg/L and 
44 µgtl, respectively). Total iron concentrations at Wetland Out Were generally less than the RL. 

Iron concentration trends were similar at Rock Drain MP and Rock Drain In, with simultaneous 
concentration decreases or increases observed at both locations. A notable 'Increase In Rock 
Drain MP total iron concentrations was observed at the end of the 6 gpm test rur:1. This 
coincided with both an increase in influent total ,iron, .possibly associated with the start of the, 
spring snowrnelt period in mid-April, and Increased water levels in the constructed wetland that 
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permitted water to flow over the top of the rock drain geomembrane (Section 2.3). As water 
levels rose, standing water present above the wetland cell matrix material may have resulted in 
increased iron transport and deposition, thereby clogging matrix pore spaces with iron deposits 
and further redt1cing conductivity through the matrix materials. 

The notable decrease in total iron concentrations betweera Rock Drain In and Rock Drain MP 
was attributed: to iron deposition ora tlile rock drain matrix maternal. During routine inspections 
and matrix sampling activities, ·iron was observed to settle on the top surfaces of rocks 1in the 
rock drain (Appendix A). Based on this observation, it was determined that iron was primarily 
removed by gravitational settling; as much as 93% of influenttotal iron was removed through 
the rock drain prior to entering the wetland cell (Table 1:1). Settled Iron interfered with the 
colonization of manganese-oxidizing bacteria; Impairing manganese removal from the 
constructed wetland influent (Sections 4. 7 and 5.1 ). Additionally; ferrous Iron prevented 
manganese deposition by dissolving manganese oxide deposited on the rock matrix. 

Iron deposition also was observed on the surface in the wetland ceui transition zone 
(Section 5.2), along with a considerable amount of algae growth, during the 3 gpm, ,6 gpm, and 
summer test runs. Field observations of matrix material sampled in the transition zone 
(Section 5.2) did not reveal• iron sulfide deposits bL:Jt did indicate that the conditions in the 
transition zone were between fully oxic and fully anaerobic comditions. The transition zone was 
sufficiently reducing to convert iron entering the wetland cell into dissolved ferrous iron but not 
reducing enough to produce Iron sulfide. The soluble ferrous iron generated within the matrix 
either migrated to the wetland surface; where it precipitated as an orange Iron oxide (visible 
deposit) or migrated into tile more fully anaerobic portiOA. of the matrix and was deposited as 
black iron sulfide, The exteAt of iron deposition In this transition zone was observed to increase 
significantly over the course of winter pilot testing; approximately 94% oftotal1 iron entering ,the 
wetland cell was removed, as measured between Rock Drain MP and Wetland Out (Table 11 ). 

During summer pilot testing, only about 60% of total iron was removed between Rock Drain MP 
and Wetland Out. Overall iron removal through the constructed wetland was greater than 97% 
of influent total iron for all test runs (Table 11 ). 

The average dissolved: fractions for the Rock Drain. In, Rock !Drain MP, and Wetland Out 
monitoring locations were 3%1 6%, .and 41 %, respectively, indicating that the majarity of Iron 
entering and leaving the constructed wetland was in a particulate form. Rock Drain In, Rock 
Drain MP, and Wetland Out dissolved iron concentrations were consistently low (generally less 
than the 50 µg/L RL) during the pilot test, with the exception of ,the initial dissolved iron 
concentrations detected at Rock Drain MP and the final dissolved irolil concentration detected at 
Rock Drain In (Table 9 and Figure 23). The first three Rock Drain MP dissolved; Iron 
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concentrations were all higher than 100 µg/L and exceeded influent (Rock Drain In) 
concentrations. One particularly high Rock Drain MP dissolved Iron concentration detected on 
January 161 2013, was 282 µg/L. This result corresponded to a .high influent (Rock Drain In) 
total Iron concentration of 2,820 µg/L (Table 8 and Figure 23). Higher that typical influent 
concentrations also were measured for most other an~lytes on January 16, 2013 (Tables 8 
and 9), and monthly surface water sampling indicated higher than typical analytical results for 
most analytes collected from the St. Louis Tunnel discharge monitoring location (DR-3) in 
January 2013 (AECI, 2012). Similarly, the high influent dissolved iron concentration detected in 
September 2013 corresponded with increases in other influent analytes, :including manganese, 
cadmium, and zinc, and may have corresponded to the start of dredging activities in Pond 15, 
located upstream of the constructed wetland, on September 15, 2013. 

As was observed with arsenic, the Initial flush of dissolved iron from the rock drain may have 
indicated that iron present in the rock drain matrix inoculum was released when manganese 
from the inoculum was dissolved. It is likely that the event that flushed the inoculum also 
affected iron deposited in the rock drain and may have released manganese and arsenic bound 
to Iron oxides. 

Iron mass removal rates 13 were directly correlated to Influent mass loading to the constructed 
wetland and Increased with each subsequent flow rate increase (Table 11 and Figure 27). To 
normalize the results over the duration of the winter pilot test, mass removal rates were divided 
by average flow rates14 (Table 11 and Figure 27). A comparison of normalized mass removal 
rates demonstrated that average particulate iron removal through the rock drain was highest 
(approximately 10 grams per day per gpm [g/d/gpm] total iron) during the 1.5 gpm test run and 
decreased with each subsequent flow rate increase. This supports the observation that 
particulate iron settled and was retained in the rock drain; as flow rates increased and hydraulic 
residence time (HRT) decreased, less Iron was able to settle out of solution. Wetland cell 
particulate iron removal followed a similar trend during the 1.5 gpm and 3 gpm test runs. 
However, average particulate iron removal actually increased slightly (from approximately 
1.9 g/d/gpm to 2.7 g/d/gpm total iron) between the 3 gpm and 6 gpm test runs. Peak particulate 
Iron removal was observed for both the rock drain and wetland cells during the 1.5 gpm test run 

13 Metals loading rates were calculated by multiplying average metals concentrations for two subsequent 
sampling events against the corresponding average influent (for the rock drain) or effluent (for the 
wetland cell) flow rates. Rock drain metals removal rates were determined by subtracting Rock 
Drain MP mass loading rates from Rock Drain In mass loading rates. Wetland cell metals removal rates 
were determined by subtracting Wetland Out mass loading rates from Rock Drain MP mass loading 
rates; Average removal rates were time-weighted for the duration of each test run. 

14 Mass removal rates were normalized by dividing the mass removal rate by the average influent (rock 
drain) or effluent (wetland cell) flow rates corresponding to two subsequent sampling events. Average 
removal rates were time-weighted for the duration of each test run . 
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and at the end of the 6 gpm test run, at which time there was both an increase in influent total 
iron and increased water levels that permitted water to flow over the top of the rock drain 
geomembrane (Section 2.3). Therefore, it is concluded that iron removal by gravitational settling 
was maximized by both low flow (quiescent) conditions and deeper standing water columns 
above the matrix materials. 

4. 7 MANGANESE 

The rock drain was designed to remove manganese from the constructed wetland influent via 
microbially mediated oxidation of dissolved manganese to form insoluble manganese oxide 
(Atlantic Richfield, 2012). Total and dissolved manganese laboratory analytical results are 
provided in Tables 8 and 9, respectively, and concentration trends are displayed on Figure 24. 
Influent manganese concentrations measured at Rock Drain In varied little throughout the pilot 
test. However, at the start ofthe 1.5 gpm test run, there were dramatic increases in manganese 
concentrations measured at Rock Drain MP and Wetland Out, far exceeding infllllent 
concentrations. These high concentrations were attributed to dissolution of the inoculum added 
to the rock drain matrix. Decreases In dissolved manganese concentrations also were well
correlated to decreases in dissolved iron concentrations, Indicating that ferrous iron prevented 
manganese deposition by dissolving manganese oxide deposited on the rock matrix. 
Manganese concentrations at Rock Drain MP and Wetland Out were highest during the 1.5 gpm 
test run and decreased during the Winter pilot test. Rock Drain MP manganese concentrations 
decreased below Rock Drain In concentrations near the end ofthe 1.5 gpm test run. Average 
total manganese concentrations at Rock Drain In and Rock Drain MP over the course of pilot 
testing were 1,650 micrograms per liter (µg/L) and 680 µg/L, respectively, indicating substantial 
removal of manganese through the rock drain as water passed through the cell. 

Wetland Out concentrations decreased below Rock Drain In concentrations near the rniddle of 
the 3 gpm test run but remained greaterthan Rock Drain MP concentrations, with the exception 
of the January 16, 2013 result, for the duration of pilot testing (Figure 24 ). It is believed that the 
wetland cell matrix material initially may have adsorbed dissolved metals and filtered particulate 
metals, including manganese, before anaerobic conditions were established. Furthermore, the 
matrix materials of the wetland cell were initially oxidized and likely had manganese contained 
in Iron oxides. Once SRB became biologically active in the wetland cell, manganese was 
released slowly from the wetland cell as water flushed through the system during pilot testing. 

For all test runs, the dissolved manganese fraction constituted the majority of total manganese 
at Rock Drain In, Rock Drain MP, and Wetland Out. The average dissolved fractions for the 
Rock Drain In, Rock Drain MP, and Wetland Out monitoring locations over the duration of pilot 
testing were 99.5%, 96%, and 99.7%, respectively . 
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Manganese mass removal rates correlated well to infl1:1emt mass loading and therefore 
increased with each subseq1:1ent flow rate increase (Table 12 and Figure 28), To normalize the 
results over the duration of the winter pilot test, mass removal rates were divided by average 
flow rates (Ttable 12 and Figure 28). A comparison of normalized mass removal rates 
demonstrated that manganese removal through the rock drain was :initially negative during the-
1.5 gpm test run, became positive at the very end of the 1 ;5 gpm test run, and remained 
consistent during the majority of the 3 gpm and 6 gpm test runs (Figure 28). These results 
indicate that manganese removal rates increased with each subsequent flow rate increase 
(Table 12 and Figure 28}. 

Negative manganese removal was observed in the rock drain during the 1.5 gpm test run arid In 
the wetland cell during the 3 gpm, 6 gpm, and summer test runs. The apparent manganese 
generation was the result of higher manganese concentrations detected at Rock Drain MP and 
Wetland Out, as compared with Rock Drain In, and was attributed to the flush of dissociated 
manganese from the rock drain matrix inoculum. After the 1-.5 gm test run, analytical data 
Indicated that as much as 99% of manganese was removed through tl:le rock drain (Table 12), 

Wetland cell mass removal calculations were. somewhat skewed during the 11.5 gpm test run by 
high Influent manganese concentrations detected on January 16, 2013, resulting In an average 
of 57% total manganese removal (Table 12 and Figure 28). Thereafter, negative manganese 
removal was observed through the wetland cell, Indicating that manganese had beera adsorrbed 
In the wetland cell and was slowly being released. While Wetland Out dissolved manganese 
concentrations decreased steadily and slowly during the pilot test, Rock Drain MP dissolved 
manganese concentrations decreased much more notably during summer pilot testing; the 
minimum detected Roc:k Drain MP dissolved manganese concentration was 6,8 µg/L on 
August 14, 2013 (Table 9 and Figure 24). Although essentially no manganese was entering the 
wetland cell' during summer pilot testing, notable concentrations of manganese contimued to 
desorb from the wetland cell matrix, resulting In an appar:ent generation of manganese in the 
wetland cell. (Table 12 and· Figure 28). 

Manganese removal appeared to reach steady state during the 3 gpm, 6 gpm, and summer test 
runs, despite variations in ,flow rate (Figure 28). Breakthrough was not observed. However, 
steady-state manganese removal was not achieved during the 1.5 gpm test run, when the 
influent flow rate was approximately 3. 1' gpm and removal rates progressively Increased. 
Additional testing would be required to confirm if low influent rates would result In peak 
manganese removal· or if peak removal would not have been achieved at the tested flow rates. 
Other factorrs potentially inhibiting manganese removal may have included deposition of 
particulate iron in the rock drain (Section 4.6), which may have inhibited widespread bacteliial 
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colonization, and the presence of dissolved ferrous Fe In the influent; which reduces 
manganese (IV) and thereby dissolves manganese oxide. 

4.8 CADMIUM 

Cadmium is mobile 'in acidic or circumneutral aerobic waters and therefore :requires different 
treatment processes ,than manganese (Atlantic Richfield, 2012). The wetland cell was designed 
to promote biological sulfate reduction 'in an anaerobic, organic-rich matrix, where the organic 
matter provides attachment sites and nutrients for SRB. As SRB reduce sulfate to sulfide, 
cadmium reacts ,strongly with aqueous sulfide to form Insoluble cadmium sulfide, which is then 
filtered or otherwise retained by the wetland matrix material (Atlantic Richfield, 2012). This 
process can result in an extremely low dissolved cadmium concentration, but poor retention of 
the cadmium sulfide precipitate within the matrix can result in minimal cadmium present in the 

effluent. 

Total and dissolved cadmium laboratory analytical results are provided in Tables 8 and 9, 
respectively, and cadmium concentration trends are displayed on Figure 25. Cadmium 
concentrations were consistently highest in Rock Drain In samples and decreased along the 
length of the system. Influent cadmium concentrations measured at Rock Drain In generally 
decreased throughout the 1.5 gpm and 3 gpm test runs. Notable increases in influent cadmium 
were observed during the 6 gpm test run, possibly associated with the start of the spring 
snowrnelt period In mid-April, and at the end of summer pilot testing, possibly associated with 
the start of Pond 15 dredging activities on September 5, 2013. Concentration fluctuations 
generally occurred simultaneously at both Roe!< Drain In and Rock Drain MP. However, 
cadmium concentrations measured at Rock Drain MP at the start of the 1.5 gpm test run were 
markedly low, indicating notable cadmium removal through the rock drain, prior to removal 
through the wetland cell, at the onset of winter pilot testing. Cadmium concentrations were 
consistently lowest in samples from Wetland Out. 

For all test runs, the dissolved cadmium fractior:1 constituted the majority of total cadmium at 
both Rock Drain In and Rock Drain MP (with the exception of Rock Drain MP during the 
1.5 gpm test run). The average dissolved fractioms for Rock Drain In and Rock Drain MP were 
89% and 90%, respectively. Wetland Out had extremely low dissolved cadmium concentrations 
throughout the pilot test, with all results below the 0.5 µg/L RL (Table 9). Only three 
Wetland Out concentration estimates were provided by the, laboratory, all of which were less 
than 0.2 µg/L (Table 9). For these results, dissolved cadmium constituted between 9% and 73% 
of total cadmium. Low disso.lved fractions in the wetland. effluent are consistent with the 
expected precipitation of cadmium as an insoluble sulfide retained within the wetland matrix, 
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As much as 71 % of total cadmium and 85% of dissolved cadmium were removed through the 
rock drain prior to entering the wetland cell (Table 13), likely due to sorption to manganese 
oxides formed in the rock drain. Subsequent SRB activity in the wetland cell resulted in removal 
of as much as 95% of remaining total and dissolved cadmium. Overall cadmium removal 
through the constructed wetland was as high as 98% and 97% of :influent total and dissolved 
cadmium, respectively. 

Cadmium mass removal rates were directly correlated to influent mass loading to the 
constructed wetland and increased with each subsequent flow rate increase (Table 13 and 
Figure 29). To normalize the results over the duration of the winter pilot test, mass removal 
rates were divided by average flow rates (Table 13 and Figure 29). A comparison of normalized 
mass removal rates demonstrated that cadmium removal through the rock drain was initially 
much higher than removal through the wetland cell during the 1.5 gpm test run. Cadmium 
removal through the wetland cell did not exceed removal through the rock. drain until the start of 
the 6 gpm test, possibly indicating that Iron deposition within the rock drain diminished the 
capacity for cadmium sorptlon to manganese sulfides over time or that there was insufficient 
retention time for adsorption to manganese oxides. 

Normalized cadmium removal rates In the wetland cell increased with each test run {Table 13 
and Figure 29). Peak cadmium removal from the wetland cell was observed at the end of the 
6 gpm test run, when effluent flow rates had decreased from approximately 6 gpm at the start of 
the test run to approximately 4.6 gpm, indicating that the constructed wetland may have 
operated optimally at this flow rate. However, peak cadmium removal also corresponded to 
peak influent cadmium concentrations in mid-April, possibly associated with the start of the 
spring snowmelt period. The convergence of normalized cadmium removal rates from both the 
rock drain and wetland cell near the end of the 3 gpm and summer-test runs (Figure 29) 
indicates that optimum cadmium removal for this constructed wetland may occur at mid-range 
flow rates. However, due to the hydraulic limitations of the constructed wetland', mid- to high
range effluent flow rates could not be maintained. No steady-state removal rates were achieved 
for any of the test runs. Therefore, the flow conditions associated with peak cadmium removal 
were not determined during the pilot test. 

4.9 ZINC 

As with cadmium, zinc Is mobile in acidic or circumneutral aerobic waters and therefore requires 
different treatment processes than manganese (Atlantic Richfield, 2012). Zinc reacts strongly 
with aqueous suffide to form Insoluble metal sulfides, which are then filtered or retained by the 
organic matter present in the matrix (Atlantic Richfield, 2012). Additionally, (hydrous) 

AMEC Environment & Infrastructure, Inc. 
P:\Project\ 16000s\SA 11161300 • Rico-Argentine Mine Site\4000 _REG ISSUES\4040 

. TreatStudyRpts\2013\WeUandPS\Complelion\Rico_WetlandPS_Rpt_ 131104_final.docx 34 



• 

• 

• 

ame& 
manganese ,oxides formed In the rock drain provide a large sorptlve surface area that strongly 
adsor:bs metals such as copper, nickel, and zinc (Atlantic Richfield, 2012). 

Total and dissolved zinc laboratory analytical results are provided in Tables 8 and 9, 
respectively, and concentration trends are displayed on Figure 26. Total zinc concentrations 
were consistently highest In the system influent (Rock Drain In) and decreased along the length 
of the system. Fluctuations In total and dissolved zinc concentrations at both Rock Drain MP 
and Wetland Out were similar to those at Rock Drain In (Figure 26). Influent zinc concentrations 
varied somewhat over the duration of the pilot test. Notable increases In influent zinc were 
observed in mid-April 2013, possibly associated with the start of the spring snowmelt period, 
and at the end of summer pilot testing, possibly associated with the start of Pond 15 dredging 
activities. 

For all test runs, the dissolved zinc fraction constituted the majority of total zinc at both Rock 
Drain In and Rock Drain MP, whereas particulate zinc constituted the majority of zinc detected 
at Wetland Out. The average dissolved fractions for the Rock Drain In, Rock Drain MP, and 
Wetland Out monitoring locations over the duration of the pilot test were 85%, 94%, and 9%, 
respectively . 

Permitted effluent requirements typically necessitate dissolved zinc concentrations to be less 
than 500 µg/L due to zinc's toxicity. Observations during pilot testing indicated that low 
concentrations were attainable. The minimum dissolved zinc concentration detected at 
Wetland Out was 1.2 µg/L; the maximum dissolved zinc concentration detected at Wetland Out 
was 11..2 µg/L (Table 9). As much as 69% of influent zinc was removed through the rock drain 
prior to entering the wetland cell, likely due to sorption to manganese oxides formed in the rock 
drain (Table 14). Subsequent SRB activity in the wetland cell resulted In as much as 96% 
removal of remaining total zinc and greater than 99% removal of dissolved zinc. Overall zinc 
removal through the constructed wetland was as high as 99% of influent zinc. 

Zinc mass removal rates were directly correlated to Influent mass loading to the constructed 
wetland and increased with each subsequent flow rate Increase (Table 14 and Figure 30). To 
normalize the results over the duration of the winter pilot test, mass removal rates were divided 
by average flow rates (Table 14 and Figure 30). A comparison of normalized mass removal 
rates demonstrated that zinc removal through the rock drain was higher than removal through 
the wetland cell during the 1.5 gpm test run. Total zinc removal through the rock drain nearly 
equaled removal through the wetland cell during the 3 gpm test run and was exceeded by 
removal through the wetland cell during the 6 gpm test run, possibly indicating that ·iron 
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deposition within the rock drain diminished the capacity for zinc sorption to manganese sulfides 
over time or that retention time was insufficient for adsorption to manganese oxides. 

As was observed for cadmium, normalized zinc removal rates In the wetland cell increased with 
each wil:1ter pilot test run and then decreased slightly during summer pilot testing (Table 14 and 
Figure 30). Peak dissolved zinc removal from the wetland cell was observed at the end of the 
6 gpm test run '(approximately 99.9% removal of dissolved zinc), when effluent flow rates had 
decreased from approximately 6 gpm at the start of the test run to ~pproximately 4.6 gpm. Due 
to the hydraulic limitations of the constructed wetland, the effluent flow rate could not be 
maintained as high as 4.6 gpm, and no steady-state removal rate could be achieved. Therefore, 
the flow conditions associated with peak zinc removal were not determined. during the pilot test. 

5.0 MATRIX SAMPLING 

Baseline and post-winter pilot testing matrix sampling were completed on December 6, 2012, 
and May 2 and 3, 2013, respectively. Matrix samples were collected from the rock drain and 
wetland cells and submitted to Pace for laboratory analysis of total metals in a matrix material 
acid extract. Baseline sampling coincided with wetland liner repair and re-plumbing activities. 
For both sampling events, power and water to the constructed wetland were shut off, and water 
levels In the rock drain and wetland cells were lowered by pumping and siphoning water from 
the constructed wetland into Pond 9. 

On December 6, 2012, six samples were collected from the rock drain cell along two transects, 
and three samples were collected from each of three transects in the wetland cell (nine total 
samples). Approximately 500 grams of matrix material were collected from a depth of 
approximately six Inches below the matrix surface at each location. Sampling locations and 
photograph documentation were described in the Baseline Matrix Sampling Technical 
Memorandum dated December 7, 2012 (Appendix E). 

On May 2 and 3, 2013, rock drain matrix samples were collected from three locations at depths 
of approximately eight to 12 inches below the matrix surface. Twelve total samples were 
collected from the wetland cell; four samples were taken along each of three transects at depths 
approximately six inches below the matrix surface. Approximately 500 grams of matrix material 
were collected from each location. Sampling locations were approximated to the baseline 
sampling locations to the extent possible for comparison purposes; relative sample locations are 
indicated on Figures 3t and 32 . 
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5.1 ROCK DRAIN MATRIX LABORATORY RESULTS 

Matrix sampling laboratory analytical leachate results are provided in Table 1 O; the associated 
laboratory analytical report Is provided in Appendix D. A comparison of rock drain matrix results 
for select analytes Is provided on Figure 31. Metals concentrations in the rock drain matrix 
generally Increased between the baseline and post-winter pilot test sampling events. Average 
rock drain matrix concentrations Increased for beryllium, cadmium, chromium, cobalt, copper, 
iron, manganese, molybdenum, and zinc, all of which were contributed to the constructed 
wetland in the influent. Average arsenic concentrations decreased between the baseline and 
post-winter pilot test sampling events, further indicating that dissolution of manganese oxide 
from the rock drain matrix inoculum released previously sorbed arsenic at a rate exceeding 
arsenic loading from the Influent. 

Visual Inspection of the matrix material in May 20t3 indicated that rocks present at the northern 
end of the rock drain were colored black with manganese, those in the middle were less so, and 
those at the outlet were brown, indicating light manganese deposition (Appendix A). Manganese 
deposition generally was present on the underside of rocks and appeared uniform with depth, 
suggesting that the two-foot deep rock drain matrix had uniform contact with treatment water 
and that aeration was adequate throughout the water column. Most of the manganese 
deposited on rocks appeared to be black manganese dioxide. Occasionally, a green 
manganese deposit was observed. 

5.2 WET~D CELL MATRIX LABORATORY RESULTS 

Matrix sampling laboratory analytical results are provided In Table 1 O; the associated laboratory 
analytical report is provided in Appendix D. A comparison of wetland cell matrix results for select 
analytes is provided on Figure 32. Metals concentrations in the wetland cell matrix generally 
Increased between baseline and post-winter pilot testing. Average wetland cell matrix 
concentrations increased for aluminum, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, Iron, lead, molybdenum, nickel, silver, vanadium, and zinc, while 
average manganese concentrations decreased. 

Spatially, metals concentrations appeared to be fairly evenly distributed across the wetland cell 
in both December 2012 and May 2013 (Figure 32). Metals concentrations detected in the 
northwestern comer (influent end) of the wetland cell in May 2013 were generally significantly 
higher than concentrations detected elsewhere in the cell. 

Visual inspection of the wetland cell matrix material In May 2013 found that a clearly 
demarcated "transition zone" extended approximately six feet into the wetland cefl .from the 
sheet pile divider wall between the rock drain and wetland cells (Flgt1re 4 and Appendix A) . 
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Within this transition zone; water was flowing over the surface of the wetland matrix, iron was 
deposited, and' a considerable amount of algae growth was observed during the 3 gpm and 
6 gpm test runs. Some of wetland cell matrix rocks collected within this zone during matr:lx 
sampling had a black ,coating that may have been Iron sulfide. 

In contr:ast, no algal growth was present on the wetland cell matrix ·Surface downstream of the 
transition zone. Filamentous white biofllm was deposited on the wetland surface extending 
approximately 65 feet l1:1to the wetland cell, indicating that some of the sulfide generated in the 
wetland cell was, oxidized to form elemental sulfur when It contacted an aerobic environment at 
the surface. White biofilm was net observed below the matrix surface. The subsurface matrix 
material within this zone, to within millimeters of'the matrix surface, was black, typical of sulfide 
deposition. This distribution of black material within the wetland matrix ,indicated a strongly 
reducing environment except at the very surface. of the matrix material. This strongly reducing 
environment likely prevented surficial algal growth. Some of the sulfide ge11erated by SRB In the 
subsurface wetland matrix was likely released H2S gas. Upon diffusion to the aerobic 
environment of the wetland matrix surface, the H2S may have been intercepted by aerobic 
sulfide-oxidizing bacteria, resulting in a filamentous white biofilm typical of elemental sulfur. H2S 
gas surveys (Section 8;0) did not detect H~ gas near the matrix surface of the wetland cell . 

6.0 WETLAND CELL TRACER STUDIES 

Rhodamlne WT dye (rhodamine) tracer studies were conducted during the 1,5 gpm and 3 gpm 
test runs in an attempt to estimate hydraulic residence times for the wetland, cell. For each test, 
rhodamlne was pumped into the Wetland MP-1 monitoring port standpipe (Figure 4). Sondes 
equipped with YSI 6130 rhodaminesensors were deployed In Wetland MP-1, Wetland MP-2, 
and Wetland Out. Prior to each tracer study, the YSI 6130 rhodamlne sensors were calibrated 
with 0.0 µg/L and 125 µgtl rhodan)ine standards created using a 2.5% rhodamine sol1:1tion. The 
instrument converted fluorescence measurements to dye concentrations with corrections for 
,temperature and conductivity effects. "fhe injection quantities; results, and conclusions for each 
tracer study are discussed below. 

6.1 TRACER STUDY NUMBER 1 

Prior to starting the Tracer Study Number 1, the YSI 61'30 sondes were programmed to log 
water q1:1ality parameters and i:hodamine, concentrations every 30 minutes. At 16: 15 on 
February 19, 2013, 45 milliliters (ml) of 2.5% rhodaminesolutian were Injected Into Wetland 
MP-1 aver a period: of approxlrnately twe seconds. Injection of rhedamlne took approximately 
two seconds. Approximately 4.5 gallons of water from the flow control box were then added to 
distribute the injected rhodarnine . 
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The results of Tracer Study Number 1 are shown on Figure 33. The maximum rhodamine 
concentrations detected at Wetland MP-1, Wetland MP-2, and Wetland Out were 342.7 µg/L 
(0.25 hour elapsed time~. 2.3 µg/L (119.0 hours elapsed time), and 2.1 µg/L (52.25 hours 
elapsed time), respectively. The rhodamlne concentrations at Wetland MP-1 decreased to 
essentially non-detectable levels within an elapsed time of approximately 35 hours. The 
detected tracer cone;entrations at Wetland MP-2 varied around approximately 0.9 µg/L, with 
many non-detected readings. Tracer concentrations at Wetland Out were similar to those at 
Wetland MP-2. No defined peaks in concentration were observed at the two downgradient 
monitoring locations. 

The tracer study was terminated after approximately 188 hours. Calibration checks were 
performed on the YSI 6130 rhodamine sensors using 62.5 µg/L and 125 µg/L rhodamine 
standards created using a 2.5% rhodamine solution. All sensors were within acceptable ranges. 
The data from Tracer Study Number 1 showed no discernable concentration patterns; 
consequently, calculation of the wetland cell HRT was not possible. A potential cause for lack of 
discemable concentration patterns could be adsorptive losses of rhodamine through the wetland 
cell. 

6.2 TRACER STUDY NUMBER 2 

Prior to starting Tracer Study Number 2, sondes were programmed to log water quality 
parameters and rhodamine concentrations every 15 minutes. At 14:11 on March 14, 2013, 
200 ml of 2.5% rhodamine (5.0 grams of rhodamine) were Injected into Wetland MP-1 over a 
period of approximately two seconds. Approximately two gallons of water from the flow control· 
box were then added to distribute the injected rhodamine. 

The results of Tracer Study Number 2 are shown on Figure 34. The maximum rhodamine 
concentrations detected at Wetland MP-1, Wetland MP-2, and Wetland Out were 346.8 µg/L 
(0.25 hour elapsed time), 4.2 µg/L ( 108.5 hours elapsed time), and 18.1 µg/L ( 141. 75 hours 
elapsed time), respectively. Rhodamine concentrations at Wetland MP-1 increased rapidly after 
injection and then decreased to near pre-injection concentrations within approximately 12 hours 
after injection, indicating that rhodamine dispersed from the injection point promptly. 

Rhodamine was detected at Wetland MP-2 after approximately five hours elapsed time. 
Concentrations increased until approximately 29 hours elapsed time. Rhodamine concentrations 
were withir:i a .range of 2 µg/L to 4 µg/L at Wetland MP-2 between approximately 29 hours and 
110 hours elapsed time and then gradually decreased until the conclusion of the tracer study. 
Rhodamlne still was detected in Wetland MP-2 approximately 286 hours after tracer injection. 
No defined concentration peaks were observed in Wetland MP-2 • 
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Rhodamine was detected at Wetland Out after approximately 3.25 hours elapsed time. 
Concentrations then Increased until a peak concentration of 10.4 µg/L was detected at 
approximately 34.75 hours elapsed time. Rhodamine concentrations then decreased to less 
than approximately 4.0 µg/L. Three additional concentration peaks were observed, with each 
peak followed by a period of time in which concentrations at Wetland Out decreased to less 
than approximately 4.0 µg/L. Concentration peaks and elapsed times observed during the 
second tracer study were as follows. 

• Peak 1: 34. 75 hours, 10.4 µg/L 

• Peak 2: 91.00 hours, 14.9 µg/L 

• Peak 3: 141. 75 hours, 18.1 µg/L 

• Peak 4: 248.25 hours, 11.0 µg/L 

After approximately 286 hours elapsed time, rhodamine was still detected at concentrations of 
approximately 3 µg/L at Wetland Out. Approximately 29% (1.5 grams) of the 5.0 grams injected 
at Wetland MP·1 had been detected at Wetland Out. 

The gradual decrease of rhodamlne concentrations detected at Wetland MP·2 (Figure 34) and 
the low mass recovery of rhodamine at Wetland Out suggested that rhodamine may have 
sorbed to wetland matrix material and then slowly desorbed and flushed through the wetland 
cell over time. Furthermore, the four rhodamine concentration peaks observed at Wetland Out 
indicated that four flow regimes potentially existed within the wetland cell, each with a particular 
HRT. Peak 1 was interpreted to be influenced by surface flow across the top of the matrix 
material and not solely from subsurface flow. Peak 4 was attributed to subsurface flow through 
the matrix material. It was inconclusive If Peaks 2 and 3 were substantially Influenced by surface 
or subsurface flow. Therefore, an overall HRT for the wetland cell was not determined. 

7.0 SLUG TESTING 

Hydraulic testing (rising and falling head slug tests) was performed at Wetland MP·1 and 
Wetland MP·2 on March 12 and 14, 2013, respectively, to estimate the wetland cell hydraulic 
conductivity. Hydraulic conductivity could then be used to evaluate the wetland cell HRT, as 
described below. Additional hydraulic testing was performed on April 19, 2013. However, due to 
the overflow conditions and excessive standing water near the Wetland MP·1 monitoring port at 
that time, the results were inconclusive and therefore are not included in this Report . 
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7.1 FIELD TECHNIQUES 

Prior to testing, the initial depth to water in each monitoring point was measured using a Solinst. 
A data-logging pressure transducer then was installed into the monitoring point several minutes 
prior to conducting the test to collect baseline water level measurements. The pressure 
transducer was suspended from the top of the casing on a direct-read cable, clamped Into place 
to prevent slipping; and programmed to record water levels every 0.5 second. 

Three falling and rising head slug tests were performed at Wetland MP-1 using 18,.inch and 
24-inch long slugs constructed of three-inch diameter HDPE pipe filled with sand and capped at 
both ends. Falling head tests were initiated by lowering the slugs into the monitoring port 
standpipes and measuring falling water levels (displacement) every 0.5 second. After the water 
levels subsided to a minimum of 90% of the initial static water levels, the slugs were removed, 
and the rising head slug tests began. The rising head slug tests were stopped after the water 
levels subsided to a minimum of 90% of the initial static water levels. 

Falling head slug tests were performed at Wetland MP-1 and Wetland MP-2 by pouring 
2.6 gallons (Wetland MP-1) and 1.4 gallons (Wetland MP-2) of water obtained from the flow 
control box into the monitoring· port standpipes and measuring water levels every 0.5 second. 
The falling head slug tests continued until the water levels in the monitoring ports subsided to a 
minimum of 90% of the initial static water levels. It is worth noting that the Wetland MP-1 times 
required for a return to static water levels and the subsequent hydraulic conductivity calculations 
may have been affected by the presence of standing water outside ofthe Wetland MP-1 
monitoring port. 

7.2 DATA ANALYSIS 

The slug testing displacement data was normalized by subtracting the initial pressure head and 
time from the measured pressure heads and times and dividing the data set by the expected 
displacement caused by the slug, Normalized data plots for Wetland MP-1 and Wetland MP-2 
slug tests are presented on Figures 35 and 36. This data then was analyzed using 
HydroSOLVE, Inc. AQTESOLV Version 4.50 Professional, a software program capable of 
analyzing slug test data using straight line or type-curve methods for single or multi-well slug 
tests in confined, unconfined, and fractured aquifers. 

The observed water level depths and depth of the monitoring ,port screened intervals were used 
to determine which aquifer analysis method was appropriate for analyzing the Wetland MP-1 
and Wetland MP-2 slug test data. The wetland cell monitoring ports were installed in 
unconsolidated matrix material consisting of approximately 42% (by volume) two-inch rounded 
river rock, 46% (by volume) two-inch mini pine bark wood chips, and 12% (by volume) organic 
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amendment consisting of 30% manure and 70% aspen fines (Atlantic Richfield, 2012). 
Therefore, the methods used to calculate wetland matrix hydraulic parameters were based on 
unconfined aquifer solutions by Bouwer and Rice (1976) and Hyder, et al. (1994; conventionally 
referred to as the "KGS model"). Both models were used for comparison purposes. Resulting 
hydraulic conductivity ranged from approximately 160 fUd to 240 fUd for Wetland MP-1 and 
approximately 1,300 fUd to 2,300 fUd for Wetland MP-'2. Table 15 provides AQTESOLV Input 
data, assumptions, and hydraulic conductivity results. 

Duplicate analyses were performed for both models using vertical-to-horizontal hydraulic 
conductivity anisotropy ratios of both 0.5 and 1.0. The KGS model results suggested that the 
more accurate anisotropy ratio was 1.0, which corresponded to isotropic mixed media. The 
responses of the water levels in Wetland MP-2 were nearly instantaneous (rapid return to static) 
after the start of each slug test. The fast response times (less than five seconds for each of five 
tests) at Wetland MP-2 Indicated high hydraulic conductivities, similar to those of well-sorted 
gravel. The Wetland MP-2 hydraulic conductivity may have been affected by the nominal two
inch diameter river rock placed at the southernmost horizontal two feet of the wetland cell 
(AMEC, 2013). 

8.0 HYDROGEN SULFIDE SURVEYS 

Hydrogen sulfide gas surveys were conducted approximately monthly during the pilot test to 
quantify H2S production from the constructed wetland and develop engineering and 
administrative controls to address any observed hazards. Ten surveys were performed to 
measure H2S concentrations at specified locations around and within the constructed wetland 
exclusion zone. Two instruments were used during each survey: a multi-gas meter (RKI 
Eagle 2 or MSA Altair 5iR) equipped with an H2S sensor and a personal H2S gas badge 
(Industrial Science Gas Badge Plus or Pro model). Each of these devices was used to measure 
H2S concentrations approximately one foot above the ground surface, within the breathing zone, 
and at the openings of constructed wetland monitoring locations. Meters and badges were 
bump checked prior to performing each survey and were set to alarm at the site action level of 
5.0 parts per million (ppm).15 Survey field sheets showing all monitoring locations and results 
are provided In Appendix G. 

As summarized in Table 16, H2S was detected in only two areas - Wetland MP-2 and 
Wetland Out. At Wetland MP-2, H2S was detected twice at the top of the monitoring port 
standpipe at concentrations of 8 ppm and 3 ppm. At Wetland Out, the only breathing zone 

15 The site action level for H2S was set below the acceptable ceiling concentration of 20 ppm (29 CFR 
1910. 1000); the Immediately Dangerous to Life. and Health (IDLH) level is 100 ppm . 

AMEC Environment & Infrastructure, Inc. 
P:\Project\16000s\SA11161300 • Rico-Argentine Mine S1te\4000_REG ISSUES\4040 
TreatStudyRpls\2013\WetlandPS\Completlon\Rlco_WetlandPS_Rpt_131104_final.docx 42 



• 

• 

• 

detection was 2.2 ppm on January 16, 20113. H2S was detected approximately one foot above 
the ground ·surface near the Wetland Out outfall during three of the surveys at concentrations, 
ranging from, 0.9 ppm to 33 ppm. H2S was detected at the Wetland Out monitoring port opening 
during all bl!lt one survey, with concentrations detected by the m1:Jlti-gas meters ranging fi:om 
16 ppm to 53 ppm. No H2S concentrations were detected Within the breathing zone by personal 
gas badges in excess of the 5.0 ppm action level. 

Based on these surveys, ft was determir:ied that H2S gas is present in the constructed wetland 
effluent. The primary area of concern for H2S exposure is the wetland cell discharge point 
(Wetland Out). To address this known hazard, an exclusion zone was established around the 
entire constructed wetland to restrict personnel access (Appendix A), and caution signs were 
posted on the exterior of the sheet pile sections (Appendix A). Personal protective equipment 
(PPE) requirements for any .personnel entering the exclusion zone were increased to include a 
personal gas badge set to alarm at 5.0 ppm Hi$, a multi-gas meter set to alarm at 5J) ppm H2S, 
and an emergency escape respirator. Furthermore, all personnel entering the exclusion zone 
were required to maintain the buddy system. H2S awareness training was provided to all 
personnel performing work at the constructed wetland. 

9.0 DEVIATIONS FROM THE WORK PLAN AND SAP 

Constructed wetland winter pilot testing was conducted In general accordance with the Work 
Plan (Atlantic Richfield; 2012) and SAP (Appendix A of Atlantic Richfield, 2012). A summary of 
deviations from these documents Is provided below; 

• The Implementation Schedule identified in Section 8 of the Work Plan anticipated 
that the first winter pilot test run would commence in mid-October, 20112. The 
baseline water sampling event conducted on January 4, 2013, marked the start of 
the first winter pilot test run. 

• The Work Plan stated that winter pilot testing· would be conducted In five three-week 
runs, with target flow rates of 1.0 gpm, 2.0 .gpm, 4.0 gpm, 8.0 gpm, and 1 O gpm. 
Winter pilot testing consisted of only three test runs, each ranging between four and 
six weeks 'in duration. Test runs were performed at effluent flow rates of 1,5 gpm, 
3 gpm, and 6 gpm. 

• The Work Plan stated that spring/summer pilot testing would be conducted in five 
three-week ruhs, with target flow rates of 1.0 gpm, 2.0 gpm, 4.0 gprn, 8.0 gpm, and 
1 O gpm. Due to the overflow conditions observed during the winter 6 gpm test run, a 
"flow reduction and troubleshooting period" was required to reduce stai:idlng water 
·levels In the rock drain ai:id wetland celt Summer pilot testing then consisted of only 
one test run perfonned at an effluent flow rate averaging 2.2 gpm • 
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• The Work Plan stated that rhodamine dye tracer studies would be conducted through 

the entire constructed wetland during the 1.0 gpm and 4.0 gpm test runs. Tracer 
studies were only performed through the wetland cell to minimize anticipated dye 
losses through leaks in the rock drain geomembrane. The two tracer studies were 
performed during the 3 gpm and 6 gpm test runs. Due to the inconclusive results 
obtained from the winter pilot test tracer studies, no tracer studies were performed 
during ,summer pilot testing. 

• The SAP stated that water samples would be collected during tracer studies and 
analyzed for rhodamine using a field fluorometer. Tracer concentrations were instead 
continuously measured in situ, using data logging YSI 6920 multi;.parameter sondes 
equipped with YSI 6130 rhodamine sensors deployed to wetland monitoring points. 

• The Work Plan and SAP stated that field monitoring would be performed three times 
per week to record flow rates and water quality parameters. During winter pilot 
testing, field monitoring and inspections were performed as weather and site access 
safely permitted, typically only once per week. Sondes were installed and 
programmed to continuously log water quality parameter data for the duration of the 
winter pilot test. During summer pilot testing, only one flow rate was assessed. 
Therefore, field monitoring and inspections were reduced to approximately every two 
weeks. 

• The Work Plan and SAP stated that water samples would be collected weekly and 
submitted for laboratory analysis. Water sampling during winter pilot testing was 
performed weekly except during week four of the 1.5 gpm test run (week of 
January 28, 2013), when site access was not permitted due to weather and safety 
concerns. During summer pilot testing, only one flow rate was assessed. Therefore, 
water sampling was performed monthly. 

• The SAP stated that mercury would be analyzed by laboratory analytical method 
EPA 245.1 for water samples collected from Rock Drain In, Rock Drain MP, and 
Wetland Out. Mercury was analyzed only on March 12, 2013, during the first 6 gpm 
test run sampling event. 

• Neither the Work Plan nor the SAP stated that nitrogen or phosphorus laboratory 
analysis would be performed during pilot testing. Upon completion of winter pilot 
testing, water samples were collected and submitted to Pace for laboratory analysis 
by U.S. EPA methods 350.1 (ammonia nitrogen), 353;2 (nitrate-nitrite nitrogen), 
and 365.4 (phosphorus}. 

• Slug testing was not described in the Work Plan or SAP but was performed on 
March 12 and 14 and April 19, 2013, in an attempt to quantify the hydraulic 
conductivity of the wetland cell. 

• The Work Plan and SAP stated that post-Implementation matrix samples would be 
collected from the rock drain and wetland cells following the 2013 Spring/Summer 
Pilot Test. Due to the change in the pilot testing scheduling,, matrix samples were 
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collected for laboratory analysis on May 2 and 3, 2013, upon completion of winter 
pilot testing. 

• The SAP stated that metal removal rates would be calculated for the rock drain and 
wetland cells as a function of residence times. However, due to Inconclusive tracer 
studies and slug testing, hydraulic residence times were not determined during pilot 
testing. Metal removal rates were calculated based on changes in metals 
concentrations, flow rates, and time. 

10.0 CONCLUSIONS AND RECOMMENDATIONS 

The following sections provide conclusions regarding constructed wetland performance and 
efficacy for treatment of the St. Louis Tunnel discharge. Recommendations are given for 
additional pilot testing and design of a larger-scale system. 

10.1 MANGANESE REMOVAL 

The aerobic rock drain effectively removed manganese from the St. Louis Tunnel discharge and 
reduced effluent dissolved manganese concentrations to less than 1,000 µg/L. Therefore, this 
technology is recommended for additional demonstration scale testing. It is recommended that a 
larger-scale design include process treatment to remove iron from influent prior to treatment in 
the rock drain to minimize interferences with the colonization of manganese-oxidizing bacteria 
and to minimize the potential for ferrous iron to reduce manganese(IV) and dissolve manganese 
oxide. 

10.2 CADMIUM AND ZINC REMOVAL 

The anaerobic constructed wetland cell was observed to effectively remove cadmium and zinc 
from the St. Louis Tunnel discharge and reduce effluent dissolved cadmium and zinc 
concentrations to nearly 1 µg/L. Therefore, this technology is recommended for additional 
demonstration scale testing. 

10.3 SONDES 

In-situ data-logging sondes provided high quality water temperature, pH, DO, and SEC data at 
the constructed wetland while reducing required personnel field time. Decreasing personnel field 
time directly decreases exposure of field personnel to hazards associated with travel, site 
access, and field work, without compromising data quality or quantity objectives. Therefore, 
continued use of in situ data-logging sondes is recommended for continued pilot-scale and 
additional larger-scale testing . 
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10.4 THERMISTERS 

Matrix temperature trends recorded by the thermisters were generally well correlated to water 
temperatures measured by the sondes. Additionally, the thermlsters provided information 
regarding vertical temperature gradients in the rock drain and wetland cells that could be used 
to optimize hydraulics and microbial activity in a larger-scale wetland. Therefore, the use of 
thermlsters is recommended for a larger-scale wetland, 

10.5 WATER TEMPERATl:JRE 

Despite the low water temperatures observed in the rock drain and wetland cells, metal removal 
rates achieved during pilot testing indicated that the St. Louis Tunnel discharge could be 
effectively treated by manganese-oxidizing bacteria and SRB present in a constructed wetland. 
Manganese, cadmium, and zinc removal rates through the constructed wetland indicated that 
those metals could be removed via a constructed wetland at water temperatures lower than 
those measured at DR-3. Therefore, metals removal from the St. Louis Tunnel discharge may 
be achievable without the addition of an external heat source If heat loss from the St. Louis 
Tunnel discharge is minimized by decreasing the flow path distance between the St. Louis 
Tunnel portal and the constructed wetland. 

10.6 BIOLOGICAL OXYGEN DEMAND 

Permitted effluent requirements typically necessitate BOD concentrations to be less than 
50 mg/L. BODs concentrations for samples collected from Wetland Out ranged from 15.3 mg/L 
to 138 mg/L during the pilot test To improve effluent 8005 concentrations for a larger-scale 
constructed wetland, it is recommended to modify the matrix material by decreasing the organic 
content, Including the percentages of manure and wood chips incorporated into the matrix 
material. Furthermore, the use of hay bales to control surface flow in the wetland cell may have 
increased eff11:1ent 8005 concentrations above what otherwise would have been expected, 
given the wetland cell matrix organic content. Therefore, use of engineering controls to manage 
wetland hydraulics is recommended for a larger-scale wetland to mitigate the potential need for 
hay bales. 

10. 7 HYDRAULICS 

To address the hydraulic concerns associated with the pilot test, the following design 
considerations are recommended for Incorporation Into a larger-scale wetland. 

10. 7.1 Sloped Subgrade 

The rock drain and wetland cells were designed and constructed such that the system was 
gravity fed and driven by a hydraulic gradient between the flow control box water level ar:id the 
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wetland outlet water level. Rock drain and wetland cell subgrades were. not sloped and therefore 
did not provide hydrawlic head to support water flow toward the wetland outlet. The hydraulic 
head between the flow control box and the wetland outlet was approximately 3.2 feet. To 
enhance the hydraulic gradient through the system, sloping the flowpath for both the top and 
bottom matrix surfaces is recommended for the design of a larger-scale wetland. 

10. 7 .2 Improved Inlet Flow Structure 

The constructed wetland inlet flow control structure consisted of a single pipe feeding one point 
near the center of the rock drain cell (Figure 4 ). Iron and manganese oxidizing bacteria 
deposition patterns within the rock drain indicated that treatment may not have been uniform 
across the width of the rock drain cell. To improve treatment efficacy, design improvements 
to the inlet flow control structure are recommended to distribute influent laterally across 
treatment cells. 

10.7.3 Improved Outlet Flow Control Structure 

The constructed wetland outlet flow control structure consisted of bulkhead fittings installed at 
the top of the wetland matrix material, connected via a manifold to a single discharge point. The 
water level in the pilot scale test wetland cell therefore was controlled by the height of those 
bulkhead fittings and could not be adjusted without drilling new holes In the sheet pile at the 
wetland cell outlet and Installing new bulkhead fittings. Improved hydraulic controls are 
recommended for a larger-scale wetland to allow water level adjustments to be made quickly, 
easily, and independently of the water levels in adjacent upstream qr downstream cells. 

10.7.4 Adjusted Matrix Material 

The Wetland cell matrix experienced decomposition of material· into fine sediments and loss of 
permeability, resulting in a reduction of hydraulic conductivity. To improve long-term 
permeability, recommended modifications to the matrix material include the following. 

• Increased volume ·Of inert rock to maintain structural support and minimize. 
consolidation of the matrix, improve hydraulic conductivity, and increase surface area 
available for bacterial attachment. 

• Use of 1.5-inch nominal diameter or larger wood chips to maintain structural support, 
mihimize consolidation of the matrix, improve hydraulic conductivity, and increase 
surface area available for bacterial attachment. 

• Reduce manure content to minimize the introduction of fine sediments and .reduce 
the presence of salts, such as chloride and nitrate, present in the matrix . 
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11.0 POST-IMPLEMENTATION ACTIVITIES 

The microorganisms that have colonized in the constructed wetland are already adapted to the 
water and environmental conditions at the site. Therefore, to reduce the colonization period 
required for the demonstration-scale wetland currently under construction, as described by the 
St. Louis Tunnel Discharge Constructed Wetland Demonstration Treatability Study Work Plan 
Revision 1 (Atlantic Richfield, 2013), the pilot-scale constructed wetland will be decommissioned 
during the placement of matrix materials into the demonstration-scale rock drain and subsurface 
flow (SSF) wetland. Rock from the pilot-scale rock drain will be used as the source of inoculum 
(manganese-oxidizing microorganisms) for the demonstration-scale rock drain, and SRB from 
the pilot-scale wetlar:id cell will be used as the source of inoculum for the demonstration-scale 
SSF wetland. Biofllm that Is already affixed to the pilot-scale rock drain matrix is expected to be 
less prone to sloughing and releasing manganese-containing particulates. Dissolved metals 
already sorbed to the pilot-scale wetland cell matrix are expected to continue to be released 
slowly during demonstration-scale testing; however, concentrations are anticipated to be 
negligible once the inoculum is mixed Into the much greater volume of new SSF wetland matrix 
material. 

To facilitate the use of the pilot-scale constructed wetland matrices as inocula, flow to the 
constructed wetland will be maintained following the completion, of summer pilot testing. 
Periodic inspections will be performed to confirm that flow rates and water levels are adequate 
to maintain the inocula. Heat trace may be turned on to minimize heat loss through the 
constructed wetland as ambient air temperatures and influent water temperatures decrease with 
the onset of winter. Additional water and matrix sampling may be performed during this time to 
further define water quality impacts, system operations, and maintenance requirements; The 
results of such sampling and analysis will be presented in an addendum to this Report, as will 
the results of sediment and biofllm samples collected for scanning electron microscope analysis 
on September 19, 2013 . 
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TABLE 1' amec!J 

Date 
12/6/2012 
1/4/2013 
1/4[2013 

1/8/2013 

1/9/201.3 
1/10/2013 
1/11/2013 
1/12/2013 
1/13/20t3 
1/14/2013 
1/1512013 
1/16/2013 

1/17/2013 

1/18/2013 

1/22/2013 

1/24/2013 
2/5/2013 

2/512013 

2/6/2013 

2/13/2013 

2/14/2013 

2/19/2013 

2/27/2013 

3/6/20~3 

3/6/2013 

3/7/2013 

3/12/2013 

3/13/2013 

3/14/2013 

3/19/2013 

SUMMARY OF FIELD ACTIVITIES 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site, 
Dolores Col!lrnty, Colorado 

Phase1 Field:Ac:tlvlty 

Colonization 
Conducted pre-im1>lementallon rock drain and wetland cell maim( saml>ling 
Baseline waJer-samplfna event 
Decreased influent flow rate to target an effluentflow rate of, 1.5·gi,m. 
Completed weUand.outletpiping constr:ucUon. Deployecl'YSI 6920 multi-parameter sondes (sondes) to 
continuously monitorwater,quality,parameters in Rock Drain.In, Rock Drain MP, Wetland MP-1, Wetland 
MP-2, and VVeUand Out. 
Week one water sampling event. Temporarily remoVed SOl'!de from WeUand MP0 1 for calibraUon. 

Winter Temporarily removed sonde from• Rock ·Drain In and WeUand MP-.1 for callbraUon. 

1.5 gpm Test Run temporarily removed sonde,from Wetland.MP-~ for calibration. 
Temporarily remo.ved sonde from Wetland MP-1 for calibration. 

Average Influent Temporarily removed sol'!de from, Welland MP·1 tor calibration. 
flow Rate: Temporarily removed sonde from Wetland MP-1 for calibration. 

3.1,gpm Temporarily removed sonde,from Wetland"MP-1 for calibration. Performed a HiS gas survey. 
Week two water sampllng·e\lent. Performed a H2S gas survey. 

Average Effluent Temporarily removed sonde,from·Roclt:Draln In, Rock•Drain MP, Wetland MP-1. Wetland MP-2,,and 
,ftowRate: Wetland Out tor calibraUon. 

1,6.gpm· Temporarily removed sondes from Rock Drain1MP, Wetland•MP-1·, Welland MP-2, and Wetiand Out for 
calibiali!m. 
Week three water sampling event. Temporarily removed sonde from Rock:Draln In, Rock Drain MP, 
Weiland MP-2,-andWeUand Out for cailbraUon. 
Temporarily removed sonde;from Rock Drain In, Rock,Drain MP, and WeUand MP-2 for callbraiion. 
Week,five water sampling event. 
lncre;ised lnfluent,flow iate to larget,an effluent flow rate of 3 gpm. Temporarily removed sonde•from 
Rock Drain MP for calibration. 
Adjusied Influent flow rate to target an effluent flow rate,of·3 gpm, Performed a 1-izS gas.survey. 

Winter Removed sonde from WeUand IIIIP-2 toinstall·optical DO sensor. 
3'gpm Test Run Week one Water sampling a.vent. Adjusted•influerit flow rate to target·ah•effluent flow rate of 3 gpm. 

Removed·sonde from Rock Drain:MP, Wetland MP-1, andWeUand Out to Install optical DO·sensors. 
Average Influent 

Flow Rate: Performed rock drain matrix potholing to observe the extent of manganese o)ddizll'!g bacteria colonizalior 
and Iron deposition. 4,7gl)m 
Week two·water sampiing.event. Adjusted influent flow rate to target en effluent flow rate of 3,gpm. 

Average Effluent Replaced sondes at:Rock· Drain MP, Welland MP-1. Welland MP-2,,and Welland Out with optical DO 
•Fti>wRate: sensors.·Began calibrating DO·using,actual barometric'pressure rather than correc!ed barometric 

2,9gpm pressure. Began first Rhodamine WTwetland·cell'lracer study. 
Week three water sampling event. Removed,sondes from Rock Drain MP,andWetland MP-2 for 
mall)ler,ance, Data logger not restarll!d forWetland'MP-2 until 3/6/2013. 
Week four water sampllna event. 
Increased influent flow·rate·to•larget an effluent flow rate of 6 gpm. Replaced1sonde at Welland MP-2. 

Winter Temporarily removed sondes from Rock Draimln, Wetland MP-1, and Weiland OU! for callbrailon. 

6 gpm Test Run Adjusted influentllow rate to target-an.effluent flow•rate of 6 gpm. 
Week one water sampling event·ObSel'Ved and,stoppeci a small leak·at effluent piping. Performed,slug 

Average Influent testing. Replaced.sonde·a!Rock Drain MP. Placed'hay bales·across surface flow·at.north end ofwellanc 
Flow Rate: cell. 
7'4·gpm Adjusted influent,flow rate to targetan effluent flow•rate·of 6 gpm. Performed'& JiiS gas:survey. 

Performed slug testing. Temporarily removed sondes from Rock Draih'ln; Rock Drain MP, Wetiarid'MP-
Average Effluent 1. Wetland MP-2,.andWetlandJOut for calibration. Began eecondiRhodamine•WT wetland cell tracer 

'Flow Rate: study. 
5.5,gpm 

WeEil(two water,sampllng event. Adjusted ihfluent flow rate to target an effluentflow,rate of 6.gpm, 
Temporarily removed sonde,from Rock·Drain MP for calibration . 
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Date 

3/26/2013 

4/1/2013 

4/11/2013 

4/18/2013 

4/18/2013 

4/19/2013 

4/24/2013 

4/25/2013 
4/30/2013 

5/1/2013 

5/2/2013 

5/3/2013 

5/16/2013 

5/17/2013 

5/21/2013 ,' 

6/29/2013 : 

6/3/2013 
' 

6/18/2013 I , 

7/8/2013 I 

7/10/2013 ' 
' 

7/23/2013 : 

7/26/2013 

8/14/2013 

8/15/2013 

8/27/2013 

9/19/2013 

TABLE 1 amecfj 
SUMMARY OF FIELD ACTIVITIES 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Phase1 Field Activity 

Week three water sampling event. Adjusted influent flow rate to target an effluent flow rate of 6 gpm. 
Observed and stopped a small leak ateffluent piping. Temporarily removed-sonde from Rock Drain MP, 

Winter Wetland MP-1, and Wetland out for callbratlon. 
6 gpm Test Run Week four water sampling event. 

Week f1Ve water sampling event. Observed a small leak at the Inlet flow control box overflow pipe; 
(continued) mitigated by tightening drain fitting. Observed flow over the top of the rock drain geornembrane. 

Week six water sampling event. Observed flow over the top of the rock drain geomembrane. End of 
winier pilot testing. 
Decreased Influent flow rate to 4. 7 gpm to target an effluent flow rate of 3 gpm. Balled sediment from·the 
bottoms·ofWetland:MP-1 and MP-2. 
Observed flow over the top of the rock drain geomembrane. Performed slug testing. Temporarily 
removed sondes from Rock Drain MP, Wetland MP-1, Wetland MP~2. and Wetland Out for calibration. 
Measured water levels-and water quality parameters at all monitoring locations. 
Observed flow over the top of the rock drain geomembrane. Measured water levels and water quality 
parameters at all monitoring locations. Shut off heat trace to assess system performance. 

Flow Reduction and Performed a HzS.gas survey. 
Trouble-Shooting Measured water levels and water quality parameters at all monitoring locations. 

Closed the inlet gate valve to tum off flow to the rock drain and wetiand cells. Began a siphon to drain 
water from the rock drain into Pond 9 in preparation for matrix sampling. Retrieved sondes. 

Conducted rock drain and wetland cell matrix sampling. Pumped water from the wetland cell Into Pond 9. 

Conducted wetland cell matrix sampling. Exposed the sheet pile divider wall bulkhead fittings; removed 
rock from within the fittings that may have been restricting flow Into the wetland cell. Flow remained shut 
off to facilitate installation•of screens over the.fittings. 

Installed 0.5-lnch plastic mesh netting over the.openings of the-sheet pile divider wall bulkhead fittings in 
both the rock drain and wetland cell to mitislate potential blockages. Opened the Inlet gate valve to tum 
on flow and refill the rock drain and wetland cells. influent flow rate adjusted to 3.2 gpm to target an 
effluent.flow rate of 1.5 gpm. 

Performed a wetland Inspection. Confirmed that effluent flow rates had stabilized at 2.3 gpm as·of 16:00. 
Effluent was observed to,be,black. 
Performed.a wetland.inspection. Effluent.was:observed to be black. Performed a H,iS gas.survey. 
Pe.rformed·a wetland Inspection. Effluent no longer appeared black. 
Performed a wetland'lnspection. Measured water'levels-and water quality parameters at all monitoring 

Summer locations. 

2 gpm Test Run . June water sampling event. Performed a H.iS gas survey. 
.Cleaned af'ld calibrated three sondes·in anticipation of Installation.In the constructed wetland. 

Average Influent . July water sa1t1pllng event Performed a 1-\zS gas survey. Deployed sondes to contlf'luously monitor water 
Flow:Raie: qualltv n;,mmeters in Rock Drain In, Rock Drain MP, and Wetland Out. 
2.7gpm Performed a site walk with U.S. EPA contractor personnel. 

Average,Effluent.Flow 
Performed a wetland:inspection. Measured water levels-and water quality parameters at all monitoring 
locations. 

Rate: August water sampling event. Adjusted Influent flow rate to target an effluent flow rate of 2 gpm. 
2.2gpm , Performed a wetland inspection. Measured water levels•and water quality parameters-at all monitoring 

locations. Temporarily removed sondes from Rock'Draln In, Wetland MP-1, and Wetland Out for 
calibration. Performed•a,t,,bS gas survey. 

Performed a wetland 1inspectlon. Measured water levels-and water quality parameters-at-all monitoring 
locations. 

' September water sampling event. Temporarily removed sondes from Rock Drain In, Wetland MP-1, and 
· We.iland OuHor calibration. Performed a H2S gas survey. Collected filtrate sediment samples from the 
. Pond 9 mixing zone and elemental sulfur/blofilm samples near the wetland effluent for laboratory 
, scanning electron·mlcroscopy analysis (results of-this analysis will be presented under separate cover) . 
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TABLE 1 ame& 
SUMMARY OF FIELD ACTIVITIES 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Nm!. 
1. Test run flow rates reflect target effluent flow rates. 

Abbreviations: 
gpm = gallon per minute 
H2s,= hydrogen sulfide 
Rock,Drain In = inlet flow control box monitoring location 
Rock Drain MP = rock drain monitoring port 
sonde = YSI 6920 multi-parameter sonde 
U.S. EPA= United States1Envlronmental Protection Agency 
Wettand:MP-1 = wetland monitoring port number one 
Wetland'MP-2 = wetland monitoring port number two 
Wetland Out = wetland outlet discharge point monttoring location 
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Parameter 

TABLE2 
FIELD AND LABORATORY ANALYTICAL METHODS 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Sampling / Monitoring Locations 1 Method Reference / Equipment 

Field Measurements 

Effluent Flow Rate Wetland Out 
Bucket Method: flow rate calculated from time to fill 5-g.illon 
bucket; minimum of tt,ree measurements averaged 

Influent Flow Rate & Cumulative Volume Rock Drain In 1,,.f 6iO Electromagnetic Flowmeter 
Water Level Rock Drain MP, Wetland MP-1, Wetland MP-2 Solinst Water Level Meter 

Monitoring Port Total Depth Rock Drain MP, Wetland MP-1, Wetland MP-2 
Soiinst Water Level Meter, corrected for sensor tip length of 
3.25 inches 

Water Oualitv Parameters2 Rock Drain In, Rock Drain MP, Wetland MP-1, Wetland YSI 556 Multi-Probe System / YSI 6920 MulU-Pa_ram_eter Sonde 
Rhodamine WT Rock Drain MP, Wetland MP 1, Wetland MP 2, Wetland Out VS! 6130 Rhodamine WT Sensor 
Thermister Temperature Data Rock Drain, Wetland North, Wetland South Omega brand, model OM-CP-OctTemp2000 
Total Dissolved Sulfide Rock Drafn In, Rock Drain MP, Wetland Out YSI 9300 Photometer 
Total Flow Rock Drain In LF620 Electromaanetic Flowmeter 

Laboratory Analyses 

Five Pay Biological Oxvaen Demand Rock Drain In, Wetland Out SM 5210B 
Nitrogen as Ammonia Rock Drain In, Rock Drain M_P, Wetland MP-1, Wetland Out EPA3.50.1 
Nitrogen as Nitrite/Nitrate Rock Drain In, Rock Drain MP, Wetland MP-1, Wetland Out EPA353.2 
Total Phosphorus Rock Drain In, Rock Drair, MP, Wetland MP-1, Wetland Out E.PA365.4 

Total and Dissolved Metals3 Rock Drain In, Rock Drain MP, Wetland Out EPA 200.7 / 200.8 
Total Qrga_nic Carbon Rock Drain In, Wetland Out SM5310C 
total Sulfate Rock Drain In, Rock Drain MP, Wetland Out EPA300.0 

Notes: 
1. Sampling and monitoring locations are shown on Figure 4. 
2. Water quality parameters included temperature, specific electrical conductance, dissolved oxygen, pH, and oxidation reduction potential. 
3. Meq1_l_s: Ca, Fe, Mg, K, Na (EPA 200:7); Al, Sb, As, Ba, Be, Cd, Cr, Co, Cu, Fe, Pb, Mn, Mo, Ni, Se, Ag, Tl, V, Zn (EPA 200.8) 

Abbreviations: 
EPA= United States Environmental Protection Agency 
Rock Drain In = inlet flow control box monitoring location 
Rock Drain MP = rock drain monitoring port 
SM = Standard Method 

Wetland MP-1 = wetland monitoring port number one 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out = wetland outlet discharge point monitoring location 

·-. 

.. 
- .. - . 
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I' Test Run 
: ; Cumulative 
!: Cumulative 

Influent Influent Influent 
Flow Rate2 Volume2 

Volume2 

Test Run1 Date · taom) (gallon) (gallon) 

1/3/2013 3.3 249,634 0 
1/4/2013· 3.0 252,992 3,358 
1/8/2013 3•.1 270,717 21,083 
1/9/2013 3.1 274:,619 24,985 

1/10/2013 3.1 279,251 29,617 
Winter 1/15/2013 3.1 302,471 52,837 

1.5 gpm 1/16/201.3 · 3.1 306;597 56,963 
1/17/201.3 3.1 310,525 60,891 
1/18/2013 I 3.1 31i5;570 65,936 
1 /22/20,13 : 3.1 332;965 83,331 
1/24/2013 3.1 341;560 91,926 
2/5/201i3 ii 3.0 395;053 145,419 
2/5/2013 I 4.8 0, --,. 

2/6/2013 if 4,8 401,,119 6,066 
2/6/20136 1 

'. 4.6 -- --
2/13/20136

; 4.6 447,709 ·52,656 
Winter 2/14/2013. 4,.6 454,267 59,214 
3gpm 2/19/2013 4.6 487;813 92,760 

' 2/1.9/20136 4.8 488,351 93,298 
2/20/2013- 4.8 493,496 198,443 
2/27/2013 4.7 542,062 147,009 
3/6/2013 4.7 589,589 ! 194,536 

,, 3/6/2013 7:8 590,448 I 
' 0 

3/?/201'3 7;8 599,964 !1 9,516 
I 

3/7/20136 7.7 
,, 

10,31:1 600,759 :• 
I 

3/12/2013 
. ' I 7.7 656,476 66,028 

3/13/2013 7.7 
' 

666,806 76,358 

3/13/20136 7.5 667,350 76,902 
Winter 

3/14/2013 7,5 678,030 87,582 I 

6gpm : 
. ' 

3/19/201'36 7.4 732,903 142,455 
: : 3/26/20~;35 7.4 805,217 214,769 
i 

I 4/1/2013 7.3 869,680 279,232 

'' 4/11/201i3 7.2 972,822 382,374 
! 4/17/20113 7.1 I -- --

4i18/201'3 7.0' 1,045,980 455,532 
4/18/2013 4.7 ,, -- 0 
4/19/2Dt3 4.7 ,, 1,054,182 8,202 

Flow 4/24/2013 4.6 1,086,330 40,350 ,, 
Reduction and 4/30/20,1.3 4.0 i 1,122,t95 76,215 

Trouble-
5/1/20137 0.0 ; 1,128,431 82,451 

shooting 
, 

5/2/20137 0.0 1,128,431 82',451 

5/3/20t37 0.0 1,, 1.28,431 82,451 

'' 

' ,, 
,, 

I 
i 

I 

.TABLE 3 
FLOW AND WATER LEVEL DATA 

ST. LOUIS TUNNEL DISCHARGE 1CONSTRUCTED WETLAND 
PILOT SCALE T:EST COMPLETION. REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Rock Drain MP4 

Effluent Flow Water Elevation Water Elevation ·Bottom of Water Elevation 

Rate3 Inside MP Outside MP MP Elevation Inside MP 
(aom) {feet amsl) (feetamsl) {feet amsl) {feet.ams I) 

1.7 -- -- ·--
2.2 8,796.37 --: 8,794.42 8,796.37 
t6 .' -- -- -- --
1';5 8,796.37 -- -- 8,796,37 
1:,5 : -- - -- --
1i.6 8,796.37 -- -- 8,796.37 
1.6 8,796.39 .-- -- ,. 8,796.38 ,, 
1..6 -- -- -
1.5 -- -- -- --
1.5 8,796.40 -- -- : 8,796.39 
t4 --· ' - -- --
1.5 8,796.42 

,, 
8,796.43 -- --

2.8 -- -- -- --
3.3 -- -- -- --
2.9· -- -- -- --
2.9 8,796A7 --. -- !' 8,796.46 
2.9 -- -- -- --
2.8 '8,796.49 - -- 8,796.46 
-- -- - - -

3.0 -- -- -- --
3.0 8,796.55 -- -- 8,796.51 
2.9 8,796.55 8;796.61 8,794.39 8,796.53 

' -- -- -- -- --
6.1 8,796,66 8,796.66 8,794.33 8,796;59 
6.0 ji -- -- -- -
6.1 

:1 

8;796.70 8,796.70 8,794,33 8,796.64 
6,2 

,: 

I -- -- -- --
- -- -- -- --

5.9 8,796.72 -- -- -8,796.60 
5'.9 8,796.76 8;796.75 8,794.38 8,796.65' 
5.9 8,796.76 8,796.78 -- 8,796,68 
5.5 8,796.82 8;796.81 8,794.39 8,796.74 
4.9 8;796.86 8;?96.86 8,794,39 8,796.81 
4.6 -- -- -- --
4.2 8,796.86 8,796.85 8,794.38 8,796.83 
-- -- -- -- --

3.2 8,796.81 -- -- 8,796.73 
3.2 8,796.82 -- -- 8,796,76 
2.5 8,796.81 -- -- 8,796.78 
0.0 -- -- -- --
0.0 -- -- -- --
0.0 -- -- -- --
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Wetland MP-1 4 Wetland MP-24; 5 

Water Elevation. Bottom of Water Elevation Bottom of 
Outside MP MP Elevation Inside MP MP Elevation 
{feet amsl) {feet:amsl) {feetamsl) {feet amsl) 

-- -- -- --
-- 8,793.83 8;796,35 ,8,794:.26 
-- -- -- --
-- -- 8,796.35 ·--
-- -- -- ·--
- -- 8,796,54 :--

-- -- 8,796.34. --
- ·- -- --
-- -- -- i: --
-- -- 8,796.35 --
-- -- - -- ' 

8,796.35 I -- --· .--
. ' -- -- -- ·-- ; : 

' 
I I' -- -- -- -- i I 

-- --· -- -- i I ,, I' 
8,796.34 

'1 -- -- -- ' . 

-- -- 'I -- --
-- -- 8,796.36 -- 'i 

·, , 
! -- -- 'i -- -
' ·-- -- -- --

-- -- 8,796.36 -- ' 

8,796:59 8,794.04 -- --
-- -- --

8,796,63 8,794.03 - 8,796.39 8,794.23 : 

-- -- i -- --
8,796267 8,794.16 : 8,796.39· 8,794 .. 19 

-- -- -- --
-- -- -- --
-- -- 8,796.39 --

.8,796.73 8,794.01 8,796.38 8,794.21 
8,796.73 -- 8,796.39 --
8;796,78 8,794.01 8,796.38 8,794.15 
8,796;82 -- 8,796.39 --

-- -- -- --
8,796 .. 83 ,8,794.01 8,796.38 8,794.23 

-- -- -- --
-- -- 8,796.38 --
- -- 8,796.36 --
-- 8,794.01 8,795,35 --
-- -- -- --
--· -- -- --. 
--· -- --· --: 
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Summer 
2gpm 

Notes: 

Date 
,5/1:6/20~,3 
5/17/20~i3 
5/17/201i3 
5/21/201;3 
5/29/2013 
6/3/2013 

6/18/201'3 
7/10/2013 
7/26/2013 
7/26/2013 
8/14/20l3 
8/14/2013, 

8/14/20136 

8/15/2013 
8/27/2013 
8/27/2013 
9/19/2013.' 

:' 
Cumulative 

Influent ! Influent ,, 

Flow Rate21 Volume2 

loom) (aallon) 

3.2 i 1,128,431 
3.0 ~.132,040 

·29 t,133,029 
3.2 1,150,640 
3.3 1,189,213 
2.9 1,210,680. 
2.6 1,271,403 
2.4 1,350;086 
2.5 --
2.6 1,407,222 
2.5 --
2.6 1,477,043 
2.7 1,477,496 
2.8 1,481,336 
2.8 1,529,282 
2.8 1,529,401: 
2.7 1 617 927 

1. Test :r:un flow rates reflect target effluent'flow rates. 

Test Run 
Cumulative 

Influent 
Volume2 

laailon\ 
0 

3,609 
4,598 

22,209 
60,782 
82,249 
142,972 
221,655 

--
278,791 

--
348;612 
349;065 
352,905 
400,851 
400,970 
489 496 

TABLE3 
FLOW AND WATER LEVEL DATA 

ST. LOUIS TUNNEL. DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE, TESl" COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Rock Drain MP4 

Effluent Flow Water Elevation Water Elevation Bottom of Water ·Elevation 

Rate3 Inside MP Outside MP ,MP Elevation Inside MP 

loom) (feet amsl) (feet amsl) (feetamsl) (feet amsl) 

-- -- -- - --
1,1, -- -- -- --
2.3 8,796.40 -- -- 8,796.41 
2.8 8,796.45 -- -- 8,796.46 
2.9 --· --· -- --
2:5 8,796.54 -- 8,794.32 8,795,54 
2.2 8,796.48 -- -- 8,796.49 
2.1 8,796.50 -- -- 8,796,53 
-- -- --: -- --

2.0 8,796.56 -- -- 8,796,57 
.1;9 -- -- -- --
t,9 8,796.59 -- a:,194.31 8,796:60 
-- -- - -- --

2;0 -- -- - --
2.1 8,796.64 -- 8,794.41 8,796.64 
-- -- -- -- --

2.3 8 796.66 -- 8794.33 8796.66 

2. Influent flow rate and total .flow measured by Toshiba GF630 detector and 'LF620 electromagnetic flowmeten. 
3. Effluentflow rate measured by bucket method. 
4. Water elevations calculated based on Solinst water level meter measurements and as-built survey elevations. 

Wetland MP-1 4 

Water Elevation 
Outside MP 
(feet amsl) 

--
--· 
--
--
--
--
--
--
--
--
--
--
--
--

8,796.64 
--

8 796.66 

5. Surface water was never observed around the base of Wetland MP-2. Therefore, water surface elevation measurements were never collected, outside Wetland MP-2. 
6. Influent flow rates were·adjusted to maintain the target effluent flow rate, 

ame& 

Wetland MP~24
; 
5 

'B.ottom of Water Elevation Bottom of 
MP 'Elevation Inside MP MP Elevation 

(feet,amsl) (feet amsl) (feet am~I) 

-- -- --
-- -- --
-- a;796.37 --
- 8,,796.39 --
-- -- --

8,794.01 8,796.38 8,794.21 
-- 8,796.38 --
-- 8,796.38 --
-- -- --
-- 8,796.37 -
-- -- --

8,794.03 8,796.38 '8,794.23 : 

-- -- --
-- -- --

8,794.06 8,796.41 8,794.25 
-- -- --

8 794.06 8 796.42 .8 794.24 ' 

7. Closed the inlet gate valve to tum off flow to the ro.ck drain and wetland cells oh 5/1/2013. Flow remained off until 5/16/2013 to facilitate installation of screens over the divider wall balkhead fittings. 

Abbreviations: 
-- = not measured or measured value not considered. reliable 
amsl =· above mean sea level 
gpm = gallon per minute 
Rock :Drain MP = rock drain monitoring port 
Wetland MP-1 = wetland monitoring port number one 
Wetland MP-2 = wetland monitoring port numbertwo 
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TABLE 4. ame& 

Location ID 

Rock Drain In 

! 
11 
;1 ,, 

Test Run1 

Baseline 

Winter 
1.5 gpm 

Winter 
3gpm 

Winter 
6gpm 

;' 

i/ 
,: 

:· 

:I 
i; 

WATER QUALITY PARAMETERS 
ST; LOUIS TUNNEL DISCHARGE CONSTRIDC'EED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

, ' Temperature SEC '003 pH ORP 
1Date Sample ID Instrument Used2 (°C) (uS/cm) (mg/L) (su) (111V) 

1/4/2013 RockDrairiln1'30104 YSI 556 1.3 740 8.6 7.9 222 Recorded.EC instead of SEC. 
Comments 

1/8/2013 -- Sonde 3.0 t295 12.9 a~2 248 Sonde installed for continuous water quality monitoring. 
1/9/2013 ;RocJ(prairiln1·30109 Sond8 1.3 1 1'305 13.2 8~2 254 
1/10/2013 -- Sonde 1.9 · 1 1·302 13.2 8;2 . 238 
1/15/2013 -- Sonde 1.2 i, 1323 13.9 8.2 251 
1116/20,13 !Ro_ckDrainln130t16 ·Sonde 1.8 '' 1:31a 13.6 8·.1 249 
1/17/2013 -- Sonde 2.3 , 1 1295 13.2 8:2 245 
1/18/2013 -- Sonde 3.2 j, 1291 13.1 8.2 252 
1/22/2013 ·RockDrainln130122 Sonde 2.4 1303 12.6 8.2 250 
1/24/2013 -- Sonde 2.7 1297 12,8 8.3 253. 
2/5/2013 .ROckDrainln130205 Sande 1.4 1 1-306 f2!6 8.3 242 
2/13/2013 RockDrainln130213 Sonde 2.2 , : 1337 12;3 8.2 244 
2/14/2013 -- Sonde 2.0· 1313 ,13.1 ·8.3 245 
2/19/2013 HockDrainln130219 Sonde 1.2' 11 1334 13:2 8.3 244 
2/27/2013 RockDrainln130227 Sonde ·0.6 , · 1337 1Q;5 8.3 242 
3/6/2013 RockDrainln130306 Sonde 2.7 1305 9.6 8.3 281 
3/12/2013 RockDrainln130312 Sonde 4.6 1305 9.4 8.3 271 
3/19/2013 RockDrainln130319 Sonde 4.6 1325 9.3 8.3 230· 
3/26/2013 Rock~rainln130326, , Sonde 2.4 1322 9.7 8.3 230 
4/1/2013 RockDrainln130401 Sonde 9.4 1321 8.4 8.3 215 

4/111/2013 RockDrainln130411 · i Sonde 2.7 1333. 9;7 ·8.3. 222 
4/-18/2013 RockDrainln130418 Sonde t.1 1360 10,3 8.3 229 

DO measured byYSl,556. 

'. DQ,measured byYSI 556. 
ii 

II ·, 

: :Flow RedtJction l---'4c.::/2=-4::,:/2::.:0:....:1-=3-.i----------+---'--Yc.,:S:c=-.l--=5~5~6 __ -t----=6:.:..0=----+--'1-=3..:,1i7'-. -+---=-9:..:.4_----4_--=8c:.:.3=--__,1----'1-==2-=-6--1----------------------------------ll 
it-------+-4.;.;./.;;.30;;..;./"'20.;..1.;..;3=--+-------------1' ;...' __ Y.c.:.S'C'"l'-5;_;5..c6 __ -+-----'1'"'3.;.;.8=---+--1.;..;3c...1.a.9_-t-_-'7-".3'---i---8;;.;..2;;;;.· --+--1.;..;7,..;;6--+0;:;.;..;R.;..P'"'s"'loc...w;.;.lv~,'"'in"'"cr:..:ec::ac:csic.:n"'-"awc:.:itc.:.h..::ti.:.:.m;.;;e.;... ----------------------'I 

6/3/2'013 -.. YSl:556 ~2.3 1325 7~7 8.2 244 

Notes: 

Summer 
2gpm 

6/18/2013 RockDrainln130618 YSI 556 14:7 1587 8,5 6.1 204 
7/10/2013 RockDrainln130710 YSI 556 1.6.7 1296 6.5 ' 8.0 182 
8/14/2013 RockDrainln130814 YSI 556 13,4 126.7 7.3. .8.2 237 
8/15/2013 .... YSl.556 ·.1_5~7 1275 6;5. .8.2 108 
8/27/2013 -- YSI 556 18.8 1206 5;5 , , 8.0 213 
9/19/2013, RockDrainln130919 YSI 556 13:3 1254 .1.0 7.5 205 

1. Test run flow rates reflect target effluent flow rates. 

SEC value,recorded is biased hicih and considered.unreliable due to,a calibration error. 

ORP,unreliable. 

2. Field water quality parameters were:measured using,a: calibrated YSI ,556 meter during weekly'inspections until Januaiy 8, 2013, at which time in· situ YSI 6920 multi-parameter sondes'were instaUed. Water quality parameters measure.d· a~er January fl; 2013, 
were recorded·by sondes. If the data recorded by a sonde was considered unreliable, theYSI 556 measurement·recorded during weekly calibration checks was,reported: These data,are noted accordingly. 

3. DO· sensors were calibrated using corrected barometric pressure rather than actual barometric pressure :for the following: Y:SI 556 measurements from 11'/9/2012 to 2/19/2013; sonde measurements at Rock Drain MP; Wetland MP-1, Wetland MP-2, and 
Wetland Out from 1/8/2013 to 2/14/2013; son de measurements at Rock Drain In from 118/2013 to 2/27/2013. :Y:hese 'DO measurements are biased high. After these dates, DO sensors were calibrated using actual barometric'pressure. 

Abbreviations: 
-- = not measured or measured value .is not considered .reliable 
°C = degree Celsius 
DO ::: dissolved'oxygen 
EC = electrical conductivity 
gpm = gallon per minute 
mg/l = milligram per liter 
mV ::: miliivolt 
ORP = oxidation reduction potential . 
Rock Drain. In = inlet flow control ·box monitoring location 

Rock Drain MP = ro_ck drain monitoring port 
SEC = specific electrical conductance 
sonde = YSI< 6920 multi~parameter sonde 
su =· standard ,unit 
uS/cm = microSiemen ,per centimeter 
Wetland MP-1 = wetland monitoring port· number one 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out = wetland outlet discharge point monitoring location 
YSI ·556 = YSl ·556 multi,probe system 

AMEC Environment & Infrastructure, Inc. 
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TABLE4 ame& 

Location ID Test Run1 
Date Sample ID 

Baseline 1/4/2013 Rock0rainMP130104 

WATER QUALITY PARAMETERS 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST ,coMPtETION REPORT 
Rico-Argentine Mine Site 

Dolores County, Colorado 

Temperature SEC : D03 pH ;i ORP ' 
Instrument Use~ '(oc) (uS/cm) ii (mg/L) (su) ' (mV) .. Comments 

YSI 556 4.9 783 1, 6.9 7;8 :1 168 Recorded EC 'instead of SEC; ORP measured by sonde. 
1/8/2013- -- Sonde 5:6 1306 8.8 7.6 ,, 155 Sonde Installed for continuous water quality monitoring; ORP measured, by YSI 556. 
1/9/2013 RockDrainMP130109 Sonde 5;7 1317 

,: 10,9 7,6 30 ORP measured by YSI 556. ,, 
1/10/2013 --· Sonde : 5:0 1295 11.6 7.7 ' 100 ORP measured by YSI 556. 
1/15/2013 -- Sonde. I 4,9 1297 'i' 12.0 7.7 248 

Vi/inter 1/16/2013 RockDrainMP13011.6 Sonde ' 4:8 1311 12.0 7.7 263 ' 
1,.5 gpm 1117/2013 ' - Sonde !i 5,0 1302 11,.8 7.7 237 

1/18/2013 I• - Sonde 6;2 1293 I 11.2 7.7 152 
1/22/2013 RockDrainMP130122 Sonde I 5,0 1298 11 .. 1 7.7 96 
1/24/2013 -- Sonde ' 5,3 1298 ., 12.7 7.7 26 
2,15/20l3 RockDrainMP 130205 Sonde 5.5 1297 10.9 7.7 236 DO measured by YSI 556. 

2/13/2013 : RockDrainMP130213 ·Sonde i 4,5 132t 13.9 7.8 173 DO measured by YSI 556. 

Winter 
2/14/2013 - YSI 556 4.7 1286 8.0 7.9 195 Sonde temporarily removed; all measurements by YSI 556. 

3gpm 
2/19/2013 RockDrainMP130219 Sonde 4,8 1328 9.4 7.8 317 
2/27/2013 RockDrainMP130227 Sonde 4.4 1332 9.3 7.8 335 

Rock Drain MP 3/6/2013 
,, 

RockDrainMP130306 YSI 556 5.9 1279 9.5 7.6 225 Sonde temporarily removed; all measurements by YSI 556. 
.3/12/2013 RockDrainMP130312 Sonde 6.2 1311. 8.1 7.8 213 

-

3/19/2013 RockDrainMP130319 Sonde 7.2 1351 7.5 7.8 369 
Winter 3/26/2013 ·, RockDrainMP130326 Sonde 5.2 1332 8.4 8.0 365 
6gpm 4/1/2013 RockDrainMP130401 Sonde 9.4 1328 7.3 7.9 390 

4/11/2013 ,, RockDrainMP130411 Sonde 6;2 1333 8.4 8.0 385 
4/18/2013 RockDrainMP130418 Sonde 3'.9 1370 9.4 8.2 362 

Flow Reduction 
4/24/2013 -- YSI 556 10.3 1311 6.9 7.8 131 
4/30/2013 -- YSI 556 10.9 f328 5.9 8.0 182 
6/3/2013 - YSl556 10.9 1335 6.2 7.8 193 

6/18/2013 RockDi'ainMP130618 YSI 556 12.8 1594 6.5 7.6 195 SEC value recorded is biased high and considered unreliable due to a calibration error. 

Summer 
7/10/2013 RockDrainMP13071 O YSI 556 16.7 1301 5.4 7.7 206 
8/14/2013 RockDrainMP130814 YSI 556 14.2 1255 6~3 7.7 181 

2.gpm 
8/15/2013 - YSI 556 13.3 1273 4.8 7.7 125 
8/27/2013 -- YSi 556 17.0 1157 5.2 7.9 212 
9/19/2013 RockDrainMP130919 YSI 556 13.5 1237 7.3 7.5 165 

1Notes: 
1, Test run flow rates reflect target effluent flow rates. 
2. Field water quality•parameters were measured using a,calibrated YSI 556 meter during weekly inspections until January 8, 2013, atwhich time in situ YSI 6920 multi;parameter sondes were installed, Water quality parameters measured after January 8, 2013, 

were recorded by sondes. If the data.recorded by a sonde was considered unreliable, the YSI 556,measurement recorded during weekly calibration checks was reported.These data are noted accordingly. 
3. ·Do sensors were calibrated using corrected barometr:ic,pressure rather than actual:barometric pressure for the following: YSI 556 measurements from 11/9/2012 to 2/19/2013; sonde measurements at Rock Drain MP; Wetland MP-1, Wetland MP-2, and 

Wetland Out from 1/8/2013 to 2/14/2013; sonde measurements at:Rock Drain In .from 1/8/2013 to 2/27/2013. These DO measureme.nts are biased high. After these dates, iOO sensors were calibrated• using actual barometric pressure. 

Abbreviations: 
- = not meal:lured or measured value is not considered reliable 
·c = degree Celsius 
DO = dissolved oxygen 
EC =,electrical conductivity 
gpm = gallon per minute 
mg/L = milligram.per liter 
mV = millivolt 
ORP = oxidation reduction potential 
Rock Drain 'In = inlet flow control box monitoring location 

Rock Drain MP = rock drain monitoring port 
SEC = specific electrical conductance 
sonde = YSI .6920 multi-parameter sonde 
su = standard unit 
uS/cm = microSiemen per centimeter 
Wetland MP-11 = wetland! monitoring port number one 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out = wetland outlet discharge point monitoring location 
YSI 556 = YSI 556 multi-probe system 

' 

I 
I 
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TABLE4 ame& 

Location ID l'.est Run1
' Date Sample ID 

iBaseline j/4/201'3 --
1'/8/201:3 --
1/9/2013 --
1/10/2013 --· 
1/15/2013 --

Winter 1/16/201.3 -
1.5 gpm, 1i17/2013 -

1/18/2013 -
1/22/2013 ' -
1123/2013 : --

: 2/5/2013 --
I 2/13/2013 --

Winter 
2/14/2013 ,, --

: 
2/19/2013 

3gpm 
! 
' --

2/27/2013 ,: --

WATER QUALITY PARAMET.ERS 
ST. iLOliJIS TUNNEL DISCHARGE CONSTRUCTE0. WETli.AND, 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 

Dolores County, Colorado 

Temperature SEC 
'I 
': D03 pH ORP 

Instrument Used2 (OC) (uS/cm) 
,, 

(mg/L) (su) (ri"IV) Comments I 

YSI 556 4.2 778 ·: 6.4 7:6 156 Recorded :EC,instead' of SEC; ORP measured by sonde. 

Sonde 6,2 1295 'I 8,1 7;5 144 Sande installed for continuous water quality monitoring. DO measured by YSI 556. 
Sonde 5.8 1292 9.2 7.5 85 DO measured by YSI 556. 
Sonde 6,3 1296 9.5 7.6 176 DO measured by YSI 556. 
Sonde 5.5 1300 9.9 7.6 275 DO measured by YSI 556: 
Sonde 6A 1311: 8.9 7.6 303 DO measured by YSI :556: 
Sonde a~1 1299 : 7.7 7.6 198 DO measured by YSI 556: 
Sonde a;8 1287 7.7 7.6 244 DO measuredbyYSI 556. 
Sonde 6.1 1301' 9.3 7;6 195 DO measured by YSI 556: 
Sonde 6.1 1300 9.7 7.6 84 
Sonde 6:8 1290 9.0 7.6 345 
Sonde 5.4 1325 6.4 7.8 345 

YSI 556 5.3 1278 7.7 7.8 184 Sonde temporarily removed; all measurements by YSI 556. 
Sonde 5.4 1324 8.8 .7.9 242 
Sonde 4.3 1322 9.1 7.9 273 :, 

'. Wetland MP-1 
·3/6/2013 Sor"ide 6.9 1288 8.3 7.8 260· :, 

' 

:; --
3/12/2013 -- Sonde 7.1 1.306 8.9 8.0 288 : 

' 
3/19/2013 - Sonde 7.7 1324 8.5 8.0 255 :1 

Winter 3/26/2013 - Sonde 5.3 1318 9.2 8.0 329 I 

6.gpm 4/1/2013 -- Sonde 1f6 1320 7.3 8.0 379 ' 
4/11/2013 -- Sande 7.1 1325 8.7 8:0 368 
4/18/2013 WetlandMP1130418 Sonde 3.9 1359 9.5 8.1 356 'Sample collected:for nitrite, nitrate, ammonia, and phosphorus onlv. 

Flow 'Reduction 
4/24/2013 -- YSI 556 11,.5 1312 6.6 7.8 126 

' 4/30/2013 YSI 556 12.2 1321 5:7 7.9 178 
,: -- ,, 

6/3/2013 - YSI 556 11!.4 1333 4.1 7.4 -99 ., 

6/18/2013 - YS1556 13.1 1593 4:8 7.4 128 · SEC value recorded is biased high and .considered unreliable due. to a calibration error. 
Summer 7/10/2013 - YSI 556 17.0 1302 0.3 7.4 -228 
2gpm I 8/14/2013 - YS1·556 13.4 1262 2.6 7.3 -79 I• 

:1 8/27/2013 - ' YSl556 15.1 ,: 1184 1;3 7.3 -24 ORP slowly decreasing with time. 
9/19/2013 - ' YSI 556 13.4 1: 1229 1.1 ' 7.2 -185 

Notes: 
1·. Test n:m:flow,rates reflect target effluent flow rates. 

· 2. Field water quality parameters were measured· using a calibrated YSI 556 meter during weekly inspections until January 8; 2013, at which time in situ YSI 6920 multi-parameter ,sondes were installed. Water quality .parameters measured after January 8, 2013, 
were recorded by sondes. If the data recorded by a :sonde-was considered unreliable, the YSI 556 measurement recorded during weekly calibration checks was reported, These data are noted accordingly. 

3. DO sensors were calibrated using corrected barometric pressure rather than actual barometric pressure for the following: YSI 556 measurements from 11/9/2012 to 2/19/2013; .sonde measurements at Rock Drain MP, Weiland MP-1, Wetland MP-2, and 
Wetland: Out from 1/8/2013 to 2/14/2013; sonde measurements at Rock Drain In from 1/8/2013 to 2/27/2013. These DO measurements are,biased high. After these dates; DO sensors were calibrated using actual barometric,pressure. 

Abbreviations: 
- = not measured or measured value is ·not consider.ad reliable 
~c = degree Celsius 
DO = dissolved oxygen 
EC = electrical conductivity 
gpm = gallon per minute 
mg/L = ,milligram per liter 
mV=millivolt 
ORP = oxidation reduction potential 
Rock Drain In = inlet flow control box monitoring location 

Rock Drain MP = rock drain ,monitoring ,port 
SEC = specific electrical .conductance 
sonde = YSI 6920 multi-parameter sonde 
su = standard unit 
uS/cm = microSiemen per centimeter 
Wetland MP-1 = wetland monitoring port:number one 
Wetland MP-2 = wetland monitoring port·number two 
Wetland Out =·wetland outlet discharge point monitoring location 
YSI 556,= YSI 556·multi~probe system 

i 
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TABLE.4 ame& 

I 

: Location ID Test Run1 
Date Sample ID. I 

Baseline 1/4/2013 --
,. 1/8/2013 --
I 

1/9/2013 --
1/10/2013 --
1/15/20f3 --

Winter 1/16/20:13 --
1.5gpm 1/17/2013 --

1/18/2013 --
1/22/2013 --
1/24/2013 --
2/5/2013 --
2/13/2013 --

Winter 
2/14/2013 --

3gpm 
2/19/2013 --
2/27/2013 --Wetland MP,2 
3/6/2013 -
3/12/2013 --
3/19/2013 -

Winter 3/26/2013 --
·6gpm 4/1/2013 --

4/11/201'3 --
4/18/2013 --
4/24/2013 --flow Reduction . ' 
4/30/2013 -
6{3/2013 : --
6/18/2013 ' ,. --

Summer' 7/10/2013 
,. -

2gpm 8/14/2013 I --: 
8/27/2013 --
9/19/2013 --

Notes: 
1. Test run flow rates reflect target effluent flow-rates. 

WATER QUALITY PARAMETERS 
ST. LOUIS TUNNEL ,DISCHARGE CONSTRUCTED· WETLAND 

:PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Temperature SEC D03 I' ,pH ORP I I 

•Instrument Usect (OC) (uS/cm) (mg/L) '1 (su) (mV) Comments 

YSl556 10,6 1062 2.1 I 6.5 -335 Recorded EC instead of SEC. 

Sonde 10.2 1430 0.5 I 6.6 -341 Sonde installed for continuous water quality monitoring. DO measured by YSI 556. 
Sonde 1!1.1 1439. 0:2 I 6.6 -382 DO measured by YSI 556. 
Sonde 1,1:0 1435 2.9 i 6.6 -409 DO measured by YSI 556. 
Sonde 10,3 1444 3.2 ·6:5 -4'14 DO measured by YSI 556. 
Sonde 1,1,0 1440 - ·6.5 -431 DO measured by YSI 556 not considered reliable, . 
Sonde 10:7 1433 3.2 6.5 -416 DO measured by YSI 556. 
Sonde 11.1' 1449 1.5 6.5 -408 DO measured by YSI 556. 
Sonde 1'1.7 1447 3.4 6.5 -420 DO measured by YSI 556. 
Sonde 1'1,9 1455 1.2 6:5 -427 DO measured by YSI 556. 
Sonde 12'.2 1421. 3.3 6.5 ' -428 DO measured by YSI 556. 

YS1556 8!8 1378 0.8 6.9 .;275 Sonde temporarily removed; all measurements by YSI •556. 
YSI 556 9.1 1378 0.9 6.9 -287 Sonde temporarily removed; ,all measurements,by YSI 556: 
Sor:ide 9,8 1370 2.1 6.8 -339 DO measured by YSI 556. 

YSl556 8.8 1387 1.1 '6.8 -269 Sonde temporarily removed; all measurements.by YSI .556. ORP steadily decreased~. 
Sonde 11.5 1345 0.4 6.7 -337 DO measured bv YSI 556. 
Sonde 8:3 1331' 0.6 6.9 -428 DO measured by. YSI 556. 
Sonde 10.0 1357 0.8 6:8 -422 DO sensor removed from sonde. DO measured:by YSI 556. 
Sonde I rn 1346 0.7 6.9 

,, 
-429 DO measured by YSI 556. 

Sonde 13.2 1353. : ,. 0.9 6.8 ' -418 DO measured by YSI 556, 
Soode 10.7 1333 -- 6.9 -435 DO measured ·by YSI 556 not considered reliable. 
Sonde. ,, 11.1 1369 1.2 6,8 -421, DO measured iby YSI 556. 

YSI 55.6 14.7 1359 ,I 1.0 6.8 -327 
YSI 556 9:5 1360 ·, 0.2 6:9 -286 
YSI 556 10.9 ~348 !: 0.1 6.9 -310 
YSI 556 13.1 1622 ·I 0.1 6,9 -326 SEC value recorded is biased high.and considered unreliable due to a,calibration error. 

. YSI 556 16.4 1309 1.1 1,0· -370 ORP slowly decreasing with time. 
YSI 556 13.5 1258 1.1 6,9 -349 
YSI 556 15.1 1199 2.0· 7.0 -321 ORP slowly decreasinQ with time. 
vs1,555 13.3 1·204 1.5 7:0 -335 

2. Field water quality parameters were measured using a calibrated YSI 556 meter during weekly inspections until' January 8, 2013; at which time in situ YSI 6920 multi-parameter sondes were installed. Water quality parameters measured after January 8, 2013, 
were recorded by sondes. If the data recorded by a sonde was considered unreliable, the YSI 556 measurement recorded during weekly calibration checks was reported. These data are noted accordingly. 

3. DO sensors were calibrated using corrected. barometric pressure rather than actual barometric pressure for the following: YSI 556 measurements from, t1/9/2012 to 2/19/2013; sonde measurements,at Rock Drain MP,. Wetland 1MP-1, Wetland MP~2,. and 
Wetland Out from 1/8/2013 to 2/14/2013; sonde measurements.at Rock Drain In from 1/8/2013 to 2/2712013. These DO measurements are biased high. After these dates, DO sensors were calibrated using actual: barometric pressure. 

Abbreviations: 
- = not measured or measured value is not considered' reliable 
·c = degree Celsius 
DO= dissolved-oxygen 
EC = .electrical, conductivity 
:gpm = gallon per minute 
mg/L = milligram per iiter 

1mV = millivolt 
ORP = oxidation reduction potential 
Rock Drain In= inletflow control box monitoring.location 

Rock Drain MP = ,rock drain monitoring po.rt 
SEC = specific electrical conductance 
sonde = YSI 6920 multi-parameter sonde 
su,= standard unit 
uS/cm = microSiemen per centimeter 
Wetland MP-1 = wetland monitoring port number one 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out =_wetland ouUet discharge point monitoring location 
YSI 556·= YSI 556·multi-probe system 

I 

'I 

: 
I 
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"FABLE 4 ame& 

Location ID Test Run1 
Date SampleilD 

Baseline 1/4/20.13. Wetland0ut130104 
1/8/2013 --

: 1/9/2013 Wetland0ut130109 
: 111.0/2013 --

l 
1/15/2013 -,, Winter 1/1.6/2013 Wetland0ut,t30116 

1: 
1.5gpm 1/17/2013 -,· 

I 1/18/2013 --
1/22/2013 Wetland0ut130122 ,, 
1/24/2013 -
2/5/2013 Wetland0ut130205 

I 2/13/2013 Wetland0ut130213 

Wintl:lr 
2/14/2013 -
2/19/2013 Wetlarid0ut130219 

3gpm 
2/27/20:1:3 Wetland0ut130227 

Wetland Out 3/6/2013 Wetland0ut130306 
3/12/201:3• Wetland0ut130312 
3/19/2013 Wetland0ut130319 

Winter 3/26/2013 Wetland0ut130326 
6gpm 411/2013 Wetland0ut130401 

4/11/2013 Wetland0ut130411 
4/18/201:3 Wetland0ut130418 
4/24/201;3 -

Flow Reduction 
4/10/2013· --
6/3/20~3 --
6/18/2013 Wetland0ut130618 
7/10/2013 Wetland0ut13071 () 

Slimmer 
8/14/2013 Wetland0ut130814 

2gpm 
8/15/2013 -
8/27/2013 . --
9/19/2013 Wetland0ut130919 

Notes: 

WATER QUALITY ;PARAMETERS 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLANll> 

PILOT SCAL;E TEST COMPLETION REPORT 
Rico-Arg~ntine Mine Site 
Dolores County, Colorado 

SEC D03 ORP Temperature pH 
' 'Instrument Used2 (OC) (uS/cm) (mg/L) (su) (m\f,) Comments 

YSI 556 7.3 983 2.5 6.5 -331 Recorded EC instead of SEC. 
Sonde 8.5 1464 2.6 6.6 -343 Sonde installed'for continuous water quality monitoring. DO measured by YSI 556. 
Sande 8.8 1460 1.4 · 6.6 -347 DO measured by YSI 556. 
Sonde 8.6 1456. 3.8 6.6 -340' DO measured by YSI 556. 
Sonde 7.7 1466 - 6.6 -344 DO measured by YSI 556 not considered reliable. 
Sonde 8.3 1467 - 6,6 -347 DO measured by YSI 556 not considered reliable. 
Sonde 8.3 1464 - 6.6 -352 DO measured by YSI 556 not considered reliable. 
Sonde 8;9 1467 1.4 6,6 -305 DO measured by YSI 556. 
Sonde 9.2 1476 2;3 .6.6 -348 DO measured by YSI 556. 
Sonde 9.6 1476 1..1 6.6 -313 DO sensor removed from sonde. DO measured by YSI 556. 
Sonde 9.8 1427 4;0 6.6 -367 DO measured by YSI 556. 
Sonde 7.1 1398 1.1 6,7 -388 DO measured by YSI 556. 

YSI 556 6.7 1379 2,0 6.8 -306 Sonde temporarily removed; all measurements-by YSI 556; DO-slowly decreased. 
YSI 556 7.1 1414 - 6.8 ~303 Son·de temporarily removed; all measurements,by YSI 556. DO·not considered reliable. 
Sonde 6.7 1389 t5 6.8 -377 DO measured by YSI 556. 
Sonde 8.6 1332 1,5 6.8 -382 DO measured bv YSI 556. 
Sonde 7.5. 1321 1.2 6.9 ,369 DO ml:lasured by YSI 556. 
Sonde 9.0 1349 2:2 6.8. -380 DO sensor removed fromsonde. DO measured by YSI 556. 
Sonde 6.2 1339 0;9 6.9 -401 DO measured by YSI 556. 
Sonde t2.0 1351 0:9 6.7 -373 DO measured by YSI 556. 
Sonde 9.6 1326 1,0 6,8 -371 DO measured by YSI 556. 
Sonde - 9.8 1347 1.t ' ·6.8 ~373 DO measured by YSI 556. 

YSI 556 13.4 1355 t;3 ! 6.8 -318 !, 

YSl.556 9.5 1366 1,5 :6.9 
. 

-271 
YSl556 10.7 1363 0(2 6.9. ~310 
YSI 556 13,0 1635 

'! 

6,8 -3.16 SEC value recorded is biased high and considered unreliable due to a calibration error. --
Y.Sl'556 16.5 1353 1.3 ,· 6.8 s365 
YS1556 t3,2 1270 1.5 

,. 
7,0, -316 

YSl 1556 13.6 1280 4,6 
,, 

6.9 -318 :i 

YS1556 14,8 1212 2,6 :: 6.9 -321 .. 
YS1'556 12.7 1227 t:9 ,· 6.8' -316 ,, 

1 .. Test,run flow rates reflecttarget effluent flow rates. 
2, Field water qµality parameters were measured using,a calibrated YSI 556 meter during weekly inspections until January 8, 2013, atwhich,time in'situ YSI •6920 multi-parameter sondes were installed. Water quality parametersmeasured after January 8, 2013, 

were :recorded by sondes. lfthe:data recorded by a sonde wasiconsidered unreliable, the YSI: 556 measurement recorded during weekly calibration checks,was,r.eported. These data are noted accordingly. 
3. DO•sensors were ,calibrated using corrected barometric pressure rather than ,actual barometric,pressure for thefoliowing: YSI 556 measurements from 11/9i2012 to 2/19/201:3; sonde measurements at Rock Drain. MP, Wetland MP~ 1, Wetland MP02, and 

Wetland Out from 1/8/2013 to 2/14/2013; ,sonde measurements at Rock Drain In from-1'/8/2013 to 2/27/2013. These DO measurements are'biased high, After th:ese dates, DO sensors were calibrated using actual :barometric pressure. 

Abbreviations: 
- = not measured ormeasured value ·is not considered reliable 
·c = degree Celsius 
DO = dissolved,oxygen 
EC = Ellectrical conductivity 
gpm,=.gallon per minute 
mg/L = milligram per liter 
mV = millivolt 
ORP'= oxidation reduction potential 
Roe~ Drain In= irilet flow control;box.monitoring location 

Rock Drain .MP = rock drain monitoring port 
SEC = specific electrical conductance 
sonde =YSI 6920 multi0parametersonde 
su = standard unit 
uS/cm = microSiemen per centimeter 
Wetland MP0 1 = wetland monitoring port number one 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out = wetland outletdischarge point monitoring:location 
YSI 556 = YSI 556 multi-probe system 

' 

! 

! 
! 

! 

: 

I 

! 

I 

I 

! 

I 
: 
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Location ID 

Rock Drain In 

Rock Drain MP 

Wetland MP-1 

TABLE 5 ame& 
WATER QUALITY PARAMETERS SUMMARY 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

TestRun1 

Winter 
1.5gpm ' 

Winter 
,I 

3gpm 

Winter 
6gpm 

Flow Reduction 

Summer 
2gpm 

Winter 
1.5gpm 

Winter 
3gpm 

Winter 
6gpm 

Flow Reduction 

Summer2 
2gpm 

Winter2 
1.5gpm 

Winter 
3gpm 

Winter 
·6gpm 

Flow Reduction 

Summer2 
2gpm 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Temperature SEC 

Statistic (°C) (uS/cm) 

Minimum 0.3 1199 
Average 2.5 1287 
Maximum 6.0 1328 
Minimum -0.1' 1257 
Average 2.6 1304 

Maximum 6.2 1356 

Minimum .QJ 1258 

Average 6,5 1320 

Maximum 13.0 1395 

Minimum 0.8 1311 
Average 9,6 1322 
Maximum 16.8 1356 
Minimum 12.9 1180 
Average 16.6 1257 
Maximum 21.8 1294 
Minimum 4.7 1203 
Average 5.5 1286 

Maximum 7.2 1317 
Minimum 4.0 1282 
Average 4.7 1312 

Maximum 5.5 1342 

Minimum 3.9 1236 
Average 7.9 1341 

Maximum 10.8 1387 

Minimum 4.0 1333 
Average 8.9 1341 

Maximum 11.5 1372 

Minimum 12.7 1183 
Average 15.0 1275 

Maximum ' 
17.1; 1313 

Minimum 4.9 I 1193 

Average 7.1 ' 1282 

·Maximum 9.8 1317 

Minimum 3.8 1251 

Average 5.9 1304 

Maximum 8.4 1337 

Minimum 2.2 1262 

Average ; 8;8 1322 
Maximum 12.9 ' 1396 

Minimum 4.4 1320 

Average 10.4 1335 

Maximum 14.9 1353 

Minimum 11.4 1184 

Average 14.4 1271 

Maximum 17.0 1333 

D<>2 pH 
(mg/L) (su) 

11.6 8.1 
12.9 8.2 
14·.5 8.3 
8.8 8.2 
11.7 8,3 

13.7 8.4 
7.9 8.2 
8;9 8.3 
10.5 8.3 

7.2 8.2 
8,3 8.3 
10.2 8.4 
6,6 8.0 
7.3 8.2 
7.9 8.3 
8,8 7.6 
12.1 7.7 
14.8 7.8 
8,1 7.8 
8.7 7.8 
9.4 7.9 

6,9 I, 7.7 
7.7 7.9 
9.4 8.2 

8.9 7.7 
9.1 7.8 
9.3 8.1 

4.8· 7.5 
5.9 7.7 
7.3 7.8 

7.7 7.4 

8.8 7.6 

9.9 7.7 

6.2 7.6 

8.2 7.8 

9.6 7.9 

7.1 7,6 

8.1 7,9 

10.3 8.2 

6.0 7.7 

7.4 7.8 

9.0 8.0 

0.3 7.2 

2.1 7.4 

4.8 7.4 

ORP3.4 

(mV) 

-
246 
270 
-

251 

291 

-
.231 

287 

-
250 
267 

-
252 
266 

-
157 
263 

·-
245 
337 

-
342 
40.1 

-
284 
379 

-
239 
340 

-
227 

346 

-
301 

350 

--
321 ' 

390 : 

-
256 

382 

-
-66 

128 
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TABLE 5 ame& 

Location ID 

WetlandMP-2 

Wetland Out 

I I 

Notes: 

WATER QUALITY PARAMETERS SUMMARY 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Temperature SEC oo-2 pH 
TestRun1 

StatlsUc ("C) (uS/cm) (mg/L) (su) 

Minimum 10.2 1352 0.2 6,5 
Winter 

Average 11.5 1423 2.3 6.5 1.5gpm 
Maximum 12.4 145.7 3.4 6.6 

Minimum 8.2 1347 0.4 6.5 
Winter 

Average 10.1 1374 1.5 6.8 3gpm 
Maximum 12.4 1420 2.1 6.9 

Winter 
Minimum 6.0 1303 0.6 6.7 

6gpm Average 11.3 1352 0.8 6.9 

Maximum 15.6 1392 1.2 7.0 

Minimum ' 8.1 1336 0.2 6.8 

Flow Reduction Average 11.0 1355 0.8 6.9 

Maximum 15.6 1373 1.0 6.9 

Summer 
Minimum 10.9 1199 0.1 6.9 

Average 14.3 1275 1,0 6.9 
2gpm 

Maximum 16,4 1348 2.0 7.0 

Winter 
Minimum 6,9 1373 1.1 6.5 

1.5gpm 
Average 8:9 1443 2.4 6.6 

Maximum 10.3 1478 4.0 6.6 
Minimum 6,3 1~29 1.1 6.6 

Winter 
Averag11 7.4 1386 1.9 6.7 

3gpm 
Maximum 9,8 1426 2.0 6.9 

Winter 
Minimum 4.9 1297 0.9 6.7 

6gpm 
Average 9.7 1343 1.2 6.8 

Maximum 13.5 1375 2.2 6.9 

'Minimum 7.9 1344 1.3 6.8 
Flow Reduction Average 10,0 1356 1.3 6.8 

Maximum 13.6 1363 1.5 6.9 

Summer 
Minimum 12.5 1153 0.2 6.7 

2gpm Average 14.5 1267 1.6 6,8 

Maximum 16.9 1360 4.6 6.9 

1. Test run flow rates reflect target effluent flow rates. 

ORP3
'
4 

(mV) 

-444 

-415 

-
-429 

-396 
l -

-466 

-426 

-
-463 

-410 

-
-370 

-342 

-
-367 
-341 

-
-389 
-349 

-
-405 
-365 

-
-376 
-338 

-
-369 
-349 

-

2. Water quality parameter summaries were based on YSI 6920 multi-parameter,sonde data with the exception of DO data at 
the Rock Drain MP (summer only), Wetland MP-1 (1.5 gpm test run), Wetland MP-2, and Wetland Out and all summer testrun 
data,at Wetland,MP0 1 and Wetland MP-2. For those locatlons,,measurements froma calibrated YSi 556 multi-probe system 
collected during periodlc,lnspections and sampling events were used (see Table,4 "Water Quality Parameters"). 

3. Minimum ORP values were not considered representative measurements at locations with positive ORP due to "ramping" 
behavior of the ORP sensors; these data were not included In calculations for Rock Drain In, Rock'Drain MP, and Wetland MP-1. 

4. Maximum ORP·values were not considered representative measurements at locations with negative ORP due to the "ramping" 
behavior of the ORP sensors; these data were not included In calculations for Wetland MP-2 and Wetland,Out. 

Abbreviations: 
- = value is not considered reliable 
·c = degree-Celsius 
DO =·dissolved oxygen 
gpm = gallon per minute 
mg/L = milligram per liter 
mV =:millivolt 
ORP = oxidatlon reduction potential 

Rock Drain In = Inlet flow control box monitoring location 
Rock Drain MP = rock draln,monitoring port 
SEC = specific electrical conductance 
su = standard unit 
uS/cm ·= mlcrosiemen per centimeter 
Wetland MP-1 ='wetland monitoring port number one 
Wetland MP-2 =wetland monitoring,port number two 
Wetland•Out =·wetland outlet discharge point monitoring locatlon 

' 
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TABLES 
THERMIS"fER TEMPERATURE DATA 

ame& 

niermlster 

Rock.Drain 

i 

Notes: 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Test Run1 

Winter 
1.5gpm 

Winter 
3gpm 

Winter 
6gpm 

Flow 
Reduction 

and Trouble-
Shooting 

Summer 
2gpm 

Rico-Argentirae Mine Site 
Dolor:es Co1:1r:1ty, Colorado 

Average Matrix Average 
Temperature3 Temperature 

Thermocouple2 ("C) ("C) 

L1 3,9 
L2 5,6 
L3 

5.4 
7.0 

L4 7,5 
L5 2,8 

L6 -0:2 
L1 3.4 
L2 3.8 
L3 

2.3 
3.6 

L4 2.4 
L5 -1.7 
L6 -5.1 
L1 6.3 
L2 6.7 
L3 

6.6 
6.8 

L4 6.7 
L5 6.4 
L6 1.9 
L1 8.0 
L2 8.2 
L3 

8.2 
8.2 

L4 8,2 
L5 8.4 
L6 6.7 
L1 14.5 
L2 

! 
14.5 

L3 .. 15.0 
15.0 

L4 15.7 
L5 15.5 
L6 14.8 

Minimum 
Temperature 

re> 
3:0 
2.2 
1.8 
4.2 

-5.3 
-12.5 

1,5 
1.3 
0.3 

-0.7 
-8.7 

-19.3 
2.1 
0.8 
0.1 

-0.5 
-3.6 

-19.3 
2.7 
2.4 
2.4 
2,2 

-4.4 
-11.4 

8.3 
8.3 
8.4 
8.6 
3.0 

-3.1 

1. Test run flow rates reflect target:effluent,flow rates. 

Maximum 
Temperature 

("C) ' 
5,9 

7.6 
9.6 

10.5 
7.0 

16.9 
5.1 
6.3 
6.5 
5.9 
7.8 

22.2 
10.5 
11.5 
11.9 
12.1 
12.0 
26.2 
12.5 
13.5 
14.0 
14.3 
29.2 
30.8 
18.5 
18.7 
19.3 
20.7 
32.4 
42.2 

2. lihe L 1 thermocouples were located deepest in the matrix material·and measured temperatures a distance of one·inch 
above the bottom tip of the probe. Thermocouples L2, L3, L4, and L5 measured temperatures at distances of six inches, 
12 inches, 18 inches, and 24 Inches above the bottom tip of the probe, with L5 closest to the matrix material surface. The 
L6 thermocouples were located 30 inches above the tip of the probe. 

3. All three of the L6 thermocouples were exposed:above the matrix material surface; therefore, L6 thermlster data was 
omitted from the analysis of overall average matrix temperatures. 

4. The Northern Wetland Thermister L1 thermocouple lost calibration on February 8, 2013, and began logging erroneous,data 
points. Therefore, data after the winter 1.5 gpm test run was omitted. 

5. The Southern Wetland Thermlster L3 thermocouple lost calibration on July 17, 2013, and began;logging erroneous data 
points. Therefore, data after July 17, 2013, was omitted. 

Abbreviations: 
- = data notrellable 
·c = degree Celsius 
gpm = gallon per minute 
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• 

TABLE 6 
THERMISTER TEMPERATURE DATA 

ame& 

Thermlster 

Northern 
Wetland 

Notes: 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

TestRun1 

Winter 
1.5gpm 

Winter 
3gpm 

Winter 
6gpm 

Flow 
Reduction 

and Trouble-
Shooting 

Summer 
2gpm 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Average Matrix Average 
Temperature3 Temperature 

Therrnocouple2 ("C) ("C) 

L1 6.7 
L2 6.4 
L3 

6.3 
6.7 

L4 6.4 
L5 5.3 

L6' 0.8 
L14 -
L2 5.5 
L3 

5.0 
5.6 

L4 5.2 
L5 3.6 
L6 -0.3 
L14 -
L2 8.3 

L3 
7.7 

8.3 

L4 7.3 
L6 6.8 
L6 2.0 
L14 --
L2 9.1 
L3 

9.3 
9.4 

L4 9.4 
L6 9.2 
L6 6.5 

L 14 --
L2 13.4 

L3 13.4 
13.7 

L4 13.6 
L5 14.5 

L6 14.1 

Minimum 
Temperature 

(°C) 

5.4 
4,8 

4.7 
3:9 
2.2 

-4.8 

-
4.2 
3.7 
2.4 
0.9 

-5.4 

-
3.5 
2.9 
1.7 
0.5 

-15.3 

-
7.5 
7.6 
6.3 
4.0 

-7.0 

-
8.9 
7.9 
6,4 
5.2 

-1.6 

1. Test run flow·rates reflect target effluent,flow rates. 

Maximum 
Temperature 

("C) 

7:7 
7.5 
7.9 
7;9 

8.0 
4.7 

-
6.7 
7.1 
8.3 
8.7 
5.6 

-
11.5 
12.2 
13.4 
15.9 
19.9 

-
11.3 
12.5 
14.7 
16.9 
34.1 

-
! 16.4 
I' 16.8 I, 

18.1 
20.8 
36.2 

2. The L 1 thermocouples were located,deepest in the matrix material and measured temperatures a distance.of one inch 
above the bottom tip of the ,probe. Thermocouples L2, L3, t.4, and L5 measured temperatures at distances·of six inches, 
12 inches, 18 inches, and 24 Inches above the bottom tip of the probe, with L5 closest.to the matrix material surface. The 
L6 thermocouples were located 30 Inches above the tip of the,pr:obe. 

3. All three of the L6 thermocouples were exposed:above the matrix material surface; therefore, L6 thermlster data was 
omitted from the analysis•of overall average matrix temperatures, 

4. 71lte Northern Wetland Thermlster L 1 thermocouple lost calibration on February 8, 2013, and began logging erroneous data 
points. Therefore, data after the winter 1.5,gpm test run was omitted, 

5. The Southern Wetland lhermlster L3 thermocouple lost calibration on July 17, 2013, and began·logging erroneous data 
points. Therefore, data after July 17, 2013, was omitted. 

AbbrevlaUons: 
- = data not reliable 
•c = degree Celsius 
gpm = gallon per minute 

: 
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TABLE6 
THERMISTER TEMPERATURE DATA 

arnec!J 

Thennister 

Southern 
Wetland 

Notes: 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

TestRun1 

Winter 
1.5gpm 

Winter 
3gpm 

Winter 
6gpm 

Flow 
Reduction 

and Trouble-
Shooting 

Summer 
2gpm 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Average Matrix Average 
Temperature3 Temperature 

Thennocouple2 (°C) (°C) 

L1 8.8 
L2 9.9 
L3 11.6 

10.8 
L4 11.9 
L5 11.9 
L6 3,2 
L1 9.5 
L2 10,0 
L3 

8.6 
9.1 

L4 7.2 
LS 6.9 
L6 -0.1 
L1 11.2 
L2 12.0 
L3 

10.5 
11.6 

L4 8.9 
LS 8.6 
L6 3.8 
u 9.1 
L2 9.4 
L3 

9.4 
9.6 

L4 9.3 
LS 9.4 
L6 7.8 
L1 12.7 
L2 12.8 

La5 13.4 -
L4 13,6 
LS 14.6 
L6 15.2 

Minimum 
Temperature 

(°C) 

7.9 
8.8 

10.7 
10.8 
10.6 
-3.2 
8.7 
8.9 
7.8 
4.8 
5.1 

-5.5 
8:1 
7.9 
6.4 
3.3 
1.2 

-8.3 
7,5 

7.2 
7.0 
5,8 
5.8 

-4.1 
8,2 

7.6 
-

6,0 
6,5 

1.5 

1. Test run flow rates reflect target effluent flow rates. 

Maximum 
Temperature 

(°C) 

9.6 
10.7 
12.5 
13,1 
13.0 
8.8 

11.1 
12.0 
1:1.8 
11.2 
11.0 
8.3 

13.6 
15:0 
14.6 
13.7 
13.8 
21.4 
12.0 
13.1' 
14.3 
14.1 
14J 
25.8 
15:8 
16:3 

-
17.5 
20,5 

39:6 

2. The L 1 thermocouples were located deepest In the matrix material and measured temperatures a.distance of one inch. 
above the bottom tip of the probe. Thermocouples L2, L3, L4, and LS·measured temperatures at.distances of.six Inches, 
12 inches, 18 inches, and 24 inches above the bottom tip of the probe, with LS closest to the matrix.material surface. The 
L6 thermocouples were located 30 inches above the tip of-the probe. 

3. All three of the L6 thermocouples were exposed above the ,matrix material surface; -therefore, l,6•thermlster data was 
omitted from the analysis of overall;average matrix temperatures, 

4. The Northern Wetland Thermister L 1 thermocouple lost calibration on:February 8, 2013, and began logging erroneous-data 
points. Therefore, data after the winter 1.5 gpm test run was omitted. 

5. The Southern Wetland Thermister L3 thermocouple lost calibration on July 17, 2013, and began logging erroneous.data 
points. Therefore, data after July 17, 2013, was omitted. 

Abbreviations: 
- = data.not reliable 
•c =·degree Celsius 
gpm = gallor:i per minute 

. ' 
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• 

Location ID Test~un1 
. 

Baseline 

Winter 
1.5gpm 

Winter 
3gpm 

Roel< Drain in 

Winter 
6gpm 

Summer 
2.gpm 

~ 

• 
TABLE 7 

LABORATORY ANALYTICAL DATA: GENERAL CHEMISTRY 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION Rl:PORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Ammonia NO:z/N03 

Collection BOD5 TOC Nitrogen Nitrogen 
Date Time Sample!D (mg/L) (mg/L) (i:ng NIL) (1'!19 NIL) 

, -- . 

1/4/201311,25 ROCK DRAIN IN 130104 <2.0 0.81 JY - -
1/9/2_()13 11 :05 ROCK DRAIN 130109 <2.0 0.98J - -

1/16/2_()13 11 :30 ROCK DRAIN IN 130116 <2.0 0.33JY ·- -
1/22/2013 10:05 ROCK DRAIN IN 130122 <2.0 0.33J - -
2/5/2Q1 .3. 11 :4.S ROCK DRAIN IN 130205 <2.0 <0.50 - -
2/13/2013 12:00 ROCK DRAIN IN 130213 <2.0 0.094J - -
2/19/2013 11 :30 ROCK DRAIN IN 130219 <2.0 0.16J - -
2/27/2013 11 :10 ROCK DRAIN IN 130227 4.9Y 0.10 J - -

3/6/2013 9:55 ROCK DRAIN IN 130306 <2.0 0.15 J - -
3/12/2()13 1, 1,:42 ROCK DRA.IN IN 130312 <2.0 0.18J - -
3/19/201311:05 ROCK DRAIN IN 130319 <2.0 0.10 J - -
3/26/201·31Q:30 ROCK DRAIN IN 130326 <2.0 0.63 J Y - -
4/1/2013 12:45 ROCK DRAIN IN 130401 - 1.4 Y - -
4/11/2013 10:35 ROCK DRAIN IN 130411 <2.0 2.1 - -
4/18/2013 10:35 ROCK DRAIN IN 130418 <2.0 0.57 J Y <0.10 <0.10 
6/18/2013 12:30 ROCK DRAIN IN 130618 <2.0 0.13 J - -
7/10/201311:15 ROCK DRAIN IN 130710 <2.0 0.11 J - -
8/14/2013 11 :00 ROCK DRAIN IN 130814 <2.0 -- - -
9/19/20.13 9:55 ROCK DRAIN IN 1309.19 <2.0 0.33J - -

1. Test run flow rates reflect target effluent flow rates. 

Phosphorus 
(mg/L) 

-
-
-
-
-
-
-
-
-
-
-
-
.... 
-

<0.10 

--
--
--
-

• 
amec!' 

Sulfate2 Sulfide3 

(mg/L) (mg/L) 

639 <0.01 
632 0.04 
632 0.01 
626 <0.01 

648 0.02 
647 0.06 
642 0.09 
628 0.17 
613 0.09 
605 <0.01 
618 <0.01 
623 0.10 
599 0.02 
610 <0.01 
700 <0.01 
644 0.05 
680 0.07 
642 0.04 
632 0.07 

2. Sulfate result for Rocle.Drain MP cin April 11, 2013 was 75.1 mg/L. This result was attributed to laboratory d~ution error and was omitted from trend analysis. 
3. Sulfide was m13asured in the field using a YSI 9300 photometer. 

Abbreviations: 
- = not measured or measured value is not considered reliable 
< = analyzed but not detected above the method reporting limit shown 

> = analyzed but was detected above ttie rang13 of the instrument 

B0D5 = five day biochemical oxygen demand 
gpm = gallon per minute 
J = estimated concentration detected below the laboratory reporting limit 

mg/L = milligram per liter 
N02 = nitrite 

N03 = nitrate 

TOC = total organic carbon 
Y = method quality control criteria were exceeded 

AMEC Environment & Infrastructure. Inc. 
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• 

Location ID TestRun1 

Baseline 

Winter 
1.5 gpm 

Winter 
3gpm 

Rock Drain MP 

Winter 
6gpm 

Summer 
2gpm 

Wetland MP-1 6gpm 

Notes; 

• 
TABLE 7 

LABORATORY ANALYTICAL DATA: GENE_RAL CHEMISTRY 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTl;_D WETL.AND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Ammon_la NOzlN03 
Collection BODs TOC Nitrogen Nitrogen 
Date Time Sample ID (mg/L) (mg/i.) (mg N/L) (mg NIL) 

1/4/2013 12:35 ROCK DRAIN MP 130104 - - - -
1/9/2013 12:45 ROCK DRAIN MP 130109 - - - -
1/16/2013 12:15 ROCK DRAIN MP 130116 - - - -
1/22/201311:20 ROCK DRAIN MP 130122 - - - -
2/5/2013 12:40 ROCK DRAIN MP 130205 - - - -
2/13/201313:00 ROCK DRAIN MP 130213 - - - -
2/19/201312:30 ROCK DRAIN MP 130219 - - - -
2/27/201312:05 ROCK DRAIN MP 130227 - - - -
3/6/201310:35 ROCK DRAIN MP 130306 - - - -
3/12/201312:55 ROCK DRAIN MP 130312 ~ - .... .. -
3/19/2013 12:20 ROCK DRAIN MP 130319 - - - -
3/26/2013 11 :40 ROCK DRAIN MP 130326 - - - -
4/1/2013 12:15 ROCK DRAIN MP 130401 - - - -
4/11/2013 12:08 ROCK DRAIN MP 130411 - -- - -
4/18/2013 11 :25 ROCK DRAIN MP 130418 - - <0.10 0.050J Y 
6/18/2013 13:20 ROCK DRAIN MP 130618 - - - -
7/10/2013 12:50 ROCK DRAIN MP 130710 - - - -
8/14/2013 11 :50 ROCK DRAIN MP 130814 - - - -
9/19/2013 11 :06 ROCK DRAIN MP 130919 - - - -
04/18/2013 12:35 WETLAND MP 130418 - - <0.10 0.046JY 

1. Test run flow rates reflect target effluent.flow rates. 

Phosphorus 
(!J1g/L) 

- . -
-
-
-
-
-
-
-
-
.... 
-
-
-

<0.10 

-
-
-
-... 

<0.10 

• 
amec!l 

Su_lfate2 Su_lfide3 

(n:ig/L) (mg/L) 

640 0.12 
623 0.07 
611 0.23 
641 0.04 
640 0.02 
636 0.07 
630 0.14 
621 0.16 
607 0.11 
615 -<O.Ol 
615 <0.01 
642 0.09 
609 0.01 

- <0.01 
702 0.04 
625 0.07 
671 0.08 
637 0.07 
622 Q;1Q 

- --

2. Sulfate result for Rock Drain MP on April 11, 2013 was 75.1 mg/L. This result was attributed to laboratory dilutio_n error and was omi_tted from trend analys_~. 
3. Sulfide was measured in the field using a YSI 9300 photometer. 

Abbreviations: 
- = not measured or measured value is not considered reliable 
< = analyzed but not detected above the method reporting limit shown 
> = analyzed but was detected above the range of the instrument 
B0D5 = five day bioc;hen:rical oxygen deman_d 
gprn = galion per minute 
J = estimated concentration detected below the laboratory reporting limit 

mg/L = milligram per liter 
N02 = nitrite 
N03 = nitrate 
TOC = total organic carbon 
Y = method quality control criteria were exceeded 

AMEC Environment & Infrastructure, Inc. 
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Location ID Tel!tR.un1 

Baseline 

Winter 
1.5gpm 

Winter 
3gpm 

Wetland Out 

Winter 
6gpm 

Summer 
2gpn, 

Notes: 

• 
TABLE 7 

LABORATORY ANALYTICAL DATA: GENERAL CHEMISTRY 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Ammonia NO:z/N03 

Collection BODs TOC Nitrogen Nitrogen 
Date Time Sample ID (mg/L) (mg/L) (mg N/4 (mg NIL) 

1/4/2013 13:00 WETLAND OUT 130104 112 28.1 - -
1/9/201311:50 WETLAND OUT 130109 118 25.5 - -
1/9/2013 12:20 DUP130109 453 2~.o - -

1/16/2013 13:15 WETLAND OUT 130116 109 21.2 - -
1/22/2013 10:35 WETLAND OUT 130122 94.9 20.2 - -
2/5/2013 13:20 WETLAND OUT 13020.5 138 37.8 - -

2/13/2013 13:20 WETLAND OUT 130213 15.3Y 17.0 - -
2/19/2013 13:00 ~ND OUT 130219 78.4 17.0 -- -
2127/2013 13:00 WETLAND OUT 130227 74.7Y 15.5 - -
3/6/201311:05 WETLAND OUT 130306 78.2 1.7 - -

3/12/2013 13:30 WETLAND OUT 130.312 32.8 10.0 - -
3/19/2013 13:05 WETLAND OUT 130319 50.5 10.9 - -
3/26/2013 10:50 WETLAND OUT 130326 22.5 8.4Y - -
4/1/2013 13:30 WETLAND OUT 130401 - 14.6 - -
4/11/2013 12:35 WETLAND OUT 130411 54.9 f3.3 .... .... 
4/1.8/201311:50 WETLAND OUT 130418 60.3 12.8 0.15 0.041 J Y 
6n.812013 13:45 WETl,AND OUT 130618 39.8 40.6 - -
7/10/2013 12:50 WETLAND OUT 13071Q 129 17.6 - -
8/14/2013 12:35 WETLAND OUT 130814 94.3 9.7 - -
9/19/201311:47 WETLAND OUT 130919 47.3 3.5 - -

1. Test run flow rates reflect target effluent flow rates. 

Phosphorus 
(mg/L) 

-
-.-
-
-
-
-
-
--
.... 
.,. 

-
-
-
-
--

0.29 
.... 
.,. 

-
.,.. 

• 
ame& 

Sulfate2 Sulflde3 

(mg/L) (mg/L) 

600 0.04 
616 0.24 
621 0.22 
592 0.40 
5.89 0.16 
569 >0.5 
605 0.40 
600 >0.5 
581 45 
531 160 
574 15 
540 -
603 27 
543 24 
681 21 
565 24 
423 45 
353 70 
412 55 
433 65 

2, Sulfate result for Rock Drain MP on April 11, 2013 was75.1 mg/l. This result was attributed to laboratory dilution error and was omitted from trend analysis. 
3. Sulfide was measured in the field using a YSI 9300 photometer. 

Abbreviations: 
- = not measured or measured value is not considered reliable 
< = analyzed but not detected above the method reporting limit shown 

> = analyzed but was detected above the range of the instrument 
B0D5 = five day biochemical oxygen demand 
gpm = gaJlon per minute 
J = estimated concentration detected below the laboratory reporting limit 

mg/l = milligram per liter 
N02 = nitrite 
N03 = nitrate 

TOC = total organic carbon 
Y = method quality control criteria were exoeeded 

AMEC Environment & Infrastructure, Inc. 
P:\Project\16000s\SA 11161300 - Rico-Argentine Mine S1te\4000_REG ISSUES\4040 TreatStudyRpts\2013\WetlandPS\Completlon\Flg_ Tbl\Rico_WetlandPS_Rpt_ T1-16_ 131101 Page 3 of 3 



• 

• 

• 

Collection pHz 

·Location ID ifest Run1 Date "f.ime Sample ID (su) 

Baseline 1/4/2013 11 :25 ROCK DRAIN 'IN 130104 7.9 

1/9/2013 1'1:05 ROCK DRAIN t30109 8.2 
'i 1/16/201311::30 ROCK DRAIN IN 1:301'16 8.1 I Winter 

1.5 gpm 1/22i2013 10:05 ROCK DRAIN IN 130~·22 8.2 

! 2/5/2013 11 :45 · ROCK DRAIN IN 1;30205 8.3 
I . 2/13/201312:00 i: ROCK DRAIN IN t:30213 · 8.2 ; 

Winter 2/19/2013 H:30 : . ROCK DRAIN IN 130219 : 8.3 
3gpm 2/27/2013 11:10 • : ROCK DRAIN IN 130227 ',. 8.3 

3/6/2013 9:55 : : ROCK DRAIN IN t30306 : . 8.3 
Rock Drain In 03/12/201.3 11 :42: j ROCK DRAIN IN 130312 ': 8.3 

03/19/20:t3 11 :05 , ROCK DRAIN IN 130319 ' 8.3 

Winter 03/26/20113 10:30 ' ROCK DRAIN IN 130326 ' : 8.3 
6gpm 04/01/20113 12:45: ROCKDRAIN IN 130401 ' 8.3 

04/11/2013 10:35 ROCK'DRAIN IN 130411 ·., 8.3 

04/18/20,13 10:35- ROCK,DRAIN IN 1.30418 
I 

8.3 i 

06/18/201,3 12:30 ROCKDRAIN IN 130618, 8.1 

Surnmer 07/10/2013 1'1:15 ROCK 0RAIN IN 130710 8.0 
2.gprn 08/14/201.3 11 :00 ROCKDRAIN IN 130814, 8.2 

09/19/2013 09:55 ROCKDRAIN IN 130919 7:5 

Baseline 1/4/2013 12:35 ROCK.0RAIN MP 130104 7;8 

1/9/2013 12:45 ROCK'DRAIN MP 130109 7.6 

Winter 1/t6/2013 12:15 ROCKDRAIN MP 130116 7.7 
,, 

1.5 gpm I 1/22/2013 11 :20 ROCK DRAIN MP 130122 T7 ,; 

i' 2/5/2013 12:40 ROCK1DRAIN MP 130205 7;7 i 
i 

. 2/113/20113 13:00 ROCKDRAIN MP 130213 7,8 

Winter : I 2/1,9/2013 12:30 ROCK DRAIN MP 130219 7.8 
3gpm : ! 2/27/2013 12:05 ROCKDRAIN MP 130227 7;8 

3/6/2013 10:35 ROCK DRAIN MP 130306 7.6 
RockDrain MP '03/12/2013 12:55 ROCK DRAIN MP 130312 7.8 

03/19/2013 12:20 ROCK.DRAIN MP 130319 7.8 

' 
! Winter 03/26/2013 11::40 ROCK DRAIN MP 1:30326 8;0 

' 
; 6gpm. 0410112013 12:r5 ROCK DRAIN MP 130401 7.9 

I /1 04/11/201312:08 !ROCK DRAIN' MP 130411 8,0 
: 

:! 
04/18/201311,:25 ROCK DRAIN, MP 130418 8.2 ·! 

: 
06/18/2013 13:20 HOCK DRAIN, MP 130618 7.6. 

'' 'Sur:nmer 07/10/2013 12:50 ROCK DRAIN MP 130710 7.7 
2gpm. 08/14/2013 11:50 ROCK DRAIN MP 130814 7.7 

09/19/2013 11 :06 ROCK DRAIN MP 130919 7.5 

TABLE 8 
LABORATORY ANAL Y'flCAL DATA: TOTAL METALS 

ST. LOUIS TUNNEL .DISCHARGE CONSTRUCTED WET.LANI:> 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ORPZ Aluminum Antimony Arsenic Barium Beryllium Cadmium 
(mV) (ug/L) (ug/L) (ug/L)· (ug/L) (ug/l) (ug/L) 

222 270 0.28 J 0.62J. 22,5 0.30J 12.5 

254 189 0.28J 0.48J 19;7 0.26 J 11,6 

249 21a: 0.26J ,o:5BJ 19.6 ,0:32.:1' 11.7 

250 181 0.23J ·0.48 J, 19.2 : 0.25J. 10.6 ,, 

242 170 0.22J 0,63J 19,5 I 0.20J. 10.2 
244 155 0.35 J Y 1: ,, ·0.41 J 19:8 ,, •0.22.J' 10.7 

244 163 o:28J 
I, 

0.49 J· 20.0 ii 0.25J· 10.5 :i 

242 185 0.24J 0.48 J, 19.7 'I 0.21 J 10.9 ,1 ' 
281 137 .0.23J Ii 0.29 J 18.8 

,, 
0.1'5 J 10;0· I 

271 135 0.23J 0.29J 19.3 i 0.15J 9.4 

230 151 <1.0 !: 0.29.:.1 20.0 :: 0,19 J 10,5 

230 123 0.35 J Y 
,, 

0.36.:1, 20.8 0.20J, 11.1 :1 

215 126 0:22J 0.36J 19,9" 0.18 J 11.0 

222 202 0:21 J 0.49 J 20,6 0.28J 15.0 

228 207 0.23.:1 0.49J 21.0· 0.27 J 15,0 

204 90.0 0.23J 0.18J 202 0.14 J 15.3 

182 82'.6 0.077J <1.0 18.4 0.20 J 14:7 
237 114 /! 0.26JY 0,24 J 18$ 0.17 J 14.2 

205 78,0 0.50JY 0.30J 21.6 0.28 JY 18;5 

168 44,8J I 0.26J 0,59J 35.2 <0.50 1..3 

30 144 0.32 J' 0.83J 36.4 <0.50 2.8 

263 468 0.41 J 1.6 65.6 <0.50· 3.0 

96 63.21 ,! 0.26J 0.44J 26.3· <0,50· 3:6 
236 25.4JY 

I 0.21 J 0.43 J 21.31 <0,50 3.8 

173 31,8 J 0:28JY 0.16 J 19.0 0;062 J 5.3 

317 30.1 J 0,25J 0.23J 1.8.8 0.070 J 5,0 

336 ii 35.6J 0,19 J 0;20J t8.3 0.054 J 6.0 

225 
,, 
I, 32.2 J• 0.18 J 0.079 J 1:7.6 <0.50 4;9• 

21:3 T 27.93 0:2tJ 0.13 J {8.2 <0:50 5.a, ' ,, 
369 :Ii 47.6.:J <,1;0 0.11 J 19.2 0,060 J 6;1 

365 ' 40:5J 0.32 JY 0.20.J 1,8.4 0.094 J 7~ 1 

390 38;9J 0.20J 0.051 J 1; 19.2 0;054 J 5.6 

385 66.3 0.18 J 0.19 J 19.1 0\095 J 
I' 

9:3. 

362 77.8 0.20J 0.21 J I 18.4 0.12 J ' 9.0 ,i 

195 13.6 J 0.18J 0.12 J ' 17.7 <0:50 3',7 ,, 
206 <50:0 0.047 J <1.0 18.5 <0,5,0 ' 3.6 ii 

1811 16:4 J 0.26 JY <1.0 I, 17.2 <0.50 5.9 

165 14.0 J OA7JY 0.20·J ' 20.1 0.12 JY 7.5 
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ame& 

I, 
Calcium Chromium i Cobalt Copper Iron ii Lead 

I (ug/L) (ug/L} I (ug/L) (ug/L) (ug/L} (ug/L) ' ii 

, 239000 Y 1..2 2.5 46.0 2760 
,, 

5.6 
' 231000 2.0 2.4 37.4 2230 

,, 
4.2 I ,, ,, 

256000 0.41 J ii 2.4 46:2 2820 5.1 ,, 
' •I 

' 243000 0.44J 2.3· 39.8 2260 4.2 
258000 0.28J 22 37.7 2150 3.9 

', 258000· 0.32J Y., 2'.3 36;8 2320 4.0 ·' 
260000 Y 0.45J 2.2 32.1 2100 3.5 
265000 0.31 J 2.3 40.9 2230 4.1 
247000 0;84J 2.0 27.4 1·720 2.9 
252000 0.47 J 2.1 27.5 1'760 · 3.0 

257000 Y o:23J 2.0 27.1 1,750 3.1 
240000 Y 0.65J 2.4 27.7 t850 4.1 
261:000Y 0.40 J' 2.1 23.5 1590 3.2 
238000Y 10.48J 2.2 36.2 2580 5.1 
254000; •0.54.:1' 2.1 36.0 2610 6.1 
246000 0.71 JY . 2.5 20.8 843 1.6 . 

235000 <1.0 2.1 25.3 1270 2.2 
253000 10.1'8.:J• 2.2 I 26,7 1450Y 2.5Y 

247000Y 0.39 JY ' 2.6 1'6.1 936 2.3 
252000 0.45J 0,51 J 2.7 285 0.54J 
24:7000 :0.42.:J 0.64J 5.8, 643 1.4' 
253000 ' 0.79J 1.1 7.4 945 2:8 

23800.0 0.24J 0.34 J 4.3 389 0.79J 
256000 ' 0.22J 0.16 J 3.5 289 0.49 J Y 
254000 0.23J Y 0.090 J 5~8 429 1.1 Y 
265000 ' 0.27 J 0.15 J 6'.0 429 0.66J ,, 

257000·Y : : 0.31 J. 020·J 8·.3 482 0.86J 
245000 

,. 
0,29J <1.0 4.0 295 0.47J ' 

246000 0.24J 0.24 J 5.9 387 0.73J 
252000 I 0.21·J <1.0· ' 7.7 485 11.1 
243000 0.87J 0.68 JY 9.9 685 1.4 
274000 0.48J 0.15 J I 5.8 398 0,90J 

252000 0,84J 0.36 J :: 11:8 872 1.7 
253000 0.70J 0.53J 

,, 
13.6 969 2.2 

246000 0,55 JY 0.12 J I 252Y 87;8 0.32 J 
238000 <1.0 <1.0 1.6 44.0 J 0.29 JY 
252000 0.20J <1.0 10.3 96.3 0.49 JY 
251000 O.t5 JY 0.32 JY 3.6 102 ·028J' I 
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i Collection pHZ 

'Location ID : :TestRun1 Date Time Sample ID (su) 

: •· Baseline 1/4/2013 11 :25 ROCK DRAIN IN 130104 7.9 
11 
,. 1/9/201311:05 ROCK DRAIN ·130109 8,2 

Winter 1/1:6/201311:30 ROCK DRAIN IN 130116 8.1 
' 1.5 gpnr 1/22/2013 10:05 .. ROCK DRAIN IN 130122 8.2 
' 2/5/201311:45 ' ROCK DRAIN ,IN 130205 8.3 

2/13/2013 12:00 : ROCK DRAIN IN 130213 8.2 

Winter 2/19/2013 U:30 i ROCK DRAIN 'IN 1:30219 i 8,3 
3gpm 2/27/2013 11':10 ; . ROCK DRAIN 11N 1130227 . · 8,3 

3/6/2013 9:55 • : ROCK DRAIN 'IN 1,30306 . , 8.3 
Rock nr,ain lh ·03/12/201'3. 11 :42; 'ROCKDRAIN;IN 1130312' 1

' 8.3 

03/19/2013 11 :05 ROCK DRAIN IN 130319. ·8.3 

Winter 03/26/201310:30 ' ROCK DRAIN IN 130326 . 8.3 
6gpm 04/01/201312:45 ROCK DRAIN IN 130401 8.3 

04/11/2013 10:35 ROCK DRAIN IN 130411 8.3 

04/18/2013 10:35 ROCK DRAIN IN 130418 8.3 

06/1'8/2013 12:30 ROCK DRAiN IN 130618 8.1 

Summer 07/10/2013 11:15 ROCK DRAIN IN 130710 8.0 
2gpm 08/14/2013 1'1 :00 ROCK DRAIN IN 1308i14 8.2 

09/19/2013 09:55 ROCK DRAIN IN 130919 7!5 1; 

Baseline 1/4/2013 12:35 ROCK DRAIN MP 130104 7,8 
I 1/9/2013 12:45 ROCK DRAIN MP 130109 7,6 

Winter 1116/2013 12:15 ROCK DRAIN MP 130116 7.7 
1.5 gpm : 1'/22i20f3 11 :20 ROCK DRAIN MP 130122 7.7 

' 11 2/5/2013 12:40 ROCK DRAIN MP 130205 7.7 '; 

' 2/13/201313:00 ROCK 0RAIN MP 130213 1:8 

Winter i 2/19/2013 1-2:30 ROCKDRAIN MP 130219 7.8 
3gpm I 2/27/2013 12:05 ROCK :DRAIN MP 130227 7,8 

3/6/2013 10:35 ROCK:DRAIN.MP 130306 7.6 
Rock;8rain MP!: 03/1~2013 1'2,55 ROCK'DRAIN MP 130312 7.8 

I' ,I 
03/19/201312:20 ROCK'DRAIN MP 130319 7.8 

i1 
03/26/2013 11:40 iROCKDRAINMP 130326 8;0 ,, 

Winter 
,, 6gpm 04/01/2013 12:1;5 ROCK DRAIN MP t30401 7~9 
I 04/11/2013 12:08 ROCK DRAIN MP 1;30411 8.0 

04/18/2013 11 :25 ROCK DRAIN MP 130418 8.2 

06/18/201313:20 · ROCK DRAiN'fvlP 130618 7.6 

Summe~ 07/10/201·3 12:50 ROCK DRAIN MP 130710 7.7 
2gpm 08/14/2013 11:50 ROCK DRAIN MP 130814 7.7 

09/19/201 13 11:06 1 ROCK DRAIN MP 130919 7.5 

T~BLE 8 
LABO.RA TORY ANALYTICAL DATA: TOTAL iMETALS 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLANE> 
PILOT SCALE TEST COMPLETION REPORT 

Rico-A~ger;itine Mine Site 
Dolores County, Colorado 

ORP2 Magnesium Manganese Mercury : i Molybd~num Nickel ;Potassium, 
(mV) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

222 18800 1820V -- 20.7 3.0 2.1300 

254 19500 1720 -- 20.4 2.8 1'9000 

249 21'400 171:0V -- 18.9 2,0 16200 

250 20600 1660V -- t8.2 1.8 14000 

242 20700 1630 -- 11;0 2.2 8910 

244 19900 1680V -- 17.4 3.5 8460 

244 19500 1620 -- 17A 1.7 7480 

242 21100 1690V 16.5 2.3 7350 
,. -- :i 

281 20600 1'.560V -- 15.5 2.4 6170 I 

271 20400 1!540Y <0,20 15.6 1.7 5860 ,: 

230 20900 1620 -- 15,8 3.5 ·5960 i 
!i 

230 19900 1560 .-- 16 .. 0 3.6 5230 i: 

215 23400 1500 15.5 3;6 5600 
,, 

-- ., 

' 
222 20700 1650 - 14.9 3.9 5050 
228 21400 1560 ' 15.4 3.7 6460 ,1, ' --
204 21600 1770 I• - 15.3 i 2.7 4240 

182 19800 1580 j - 22.6 3;6 4920 

237 209.00· 
,, 

1640V I -- 16;5 ii 3:8Y 3670 

205 22200 ' 1780 19.7 
i 

3.1 3890 --
168 21800 ' 3230 - 15.5 2.4 23000 ,, 

30 22400 :; 
'I 4560V I -- 16.2 ,p 2.6 21300 

263 25500 12800 - 12.8 3.0 19800 

96 21200 2170 -- 13;9 
'' 

1,2 15800 

236 ! 20900 675V -- 13,3 L3 1'0200 

173 ! 20000 t18 -- 13.5 2.7 8910 

317 19600 t12 - 14.4 0.71 J 8310 
' 

336 ' 20900 170 13.7 1.3 7280 --
225 20600 48.2 -- t2.2 1.3 Y 6590 

213 20100 177 <0.20 13.7 1.3 6230 

369 20800 188 -- 14.4 2.4 6030 

365 20006 338 -- 13.4 3.0 5320 

390 · 23000 105 -- 1:3.9 2.2 6320 

385 21700 258 -- 12.8 3.1 I 5500 

362 21000 376 -- 1'3.8 3.0 I' 6090 

195 2j600 . 76.5 -- 12.9 <1.0 Ii 
I' 4500 

206 19800 16:5 -- 20.2 0.58J I 5300 

·1M 20900 5.7 --
' 

14.3 1.6V 3740 

165 21900 10,0 ' -- ,1 14.2 2.0V 3680 
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Selenium .Silver Sodium Thallium Vanadium ' Zinc 
(ug/L) (llg/L) (ugiL) (ug/L) (ug/L) (ug/L) 

<1.0 0.19 J Y 12700 0.12 J 0,38J 2390V 
<1.0 0.22 JV 12000 

,, 
0.12 J <~UO 2220 

<1;.o 0.12J 12300 0.14 J <;LO 2240V 

<1.0 0.15 J 12000 0.14 JV <1t:0 1930Y 
<t.O <0.50 11600 Ii 0.072J <t.0 1.900 i, 

0.15 J <0.50 12800 •, 0.15JY <1.0 2090 
0.20 J 0.030 J 12100 :! 0;13 J 0;13 JV 2020 ' 
<1.0 0.041 J 13400 ii 0.14 J. <;1.0 2060Y 
<1,,0 0.033J 12000· I 0.14.J <1.0 1680 ,, 

0,15 J. 0.033 J 121:00 ,I 0.14 J <1.0 1MOY 
<1.0 0.036 J 12800 0.22JY <t.O 1.840 
<1:0 0.019,J 12000 0.10 J <1.0 2120 

o·.16 J 0.029:J 12800• 0.12 J <1.0 1920 
0.16 J 0.030 J 11500 0.11 J <1.0 2900 
<1.0 0,040 J 13800 0.026J <1.0 2730 

0.15J 0:029J 12900 0'.12 J <1.0 2450 
<1,0 <0.50' 35700· <1.0 <1.0 2580 
<1.0 ' 0.056 JY 17000 O.t8 JY <t.o, 2270Y 

0.42 JV 0.19JY 14800 0.072 JV • · <1.0 3050 
<1.0 0.19 J Y 13800 0.078.J : 0.87 J 1,230 

<1.0 ' 0.12 J Y 13900 0.053J ., 1;2 1140'( 

<1.0 0.14J 15100 0.11 J .3.4 934 
<1.0 ;i <0.50 1,2500 0;054 JV I 0.72J 1010 

<1.0• <0:50 111600 0L037 .:J ,, 0.36J 971 
<1.0 <0;50 1:2600 0.12 JY <1.0 1180 
<1.0 <0;50 12800 0.044 .:I 

,, 
0.40JY 1'130 ¥ 

<1.0 0.027 J 113000 0.10-J <1.0 1240 
<1.0 0.034'J 1'2100 0.10 J 0;39J 886 
<1.0 0.026 J 11900 0.11 J <1.0 1020 
<1.0 <0.50 12600 0.14 JY 0.23J 957 
<1.0 <0,50 12100 0.042 J 0:28.:J 1310Y I 

0.1;7 J <0.50 
1; 1 

13400 0.053 J <1.0 912Y I 

0.17 J' <0.50 I 12500 0.043.J <1.0 1690 '. 

<1.0 <0,50 ; 13400 <1.0 0.17 J. 
. ' 

1600 ' 

<1,0 <0)50 13000 0.035 J <1.0 688 I 

<1,0 <0,50 ,, 

. 34500 <1.0 0.25J 485 
<1.0 0:050 JV 17200 0.14 JY 0.17 J 871V 

I 

I 

0.19 JY <0,50 15100 0.036JY <1.0 !, 1150 I 
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TABLE 8 
LABORATORY ANALYTICAL DATA: "FOTAL METALS 

S"T. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Arger.itine Mine Site 
Dolores County, Colorado 

Colle.ction pH" ORP2 Aluminum Antimony Arsenic 
I 

Barium Beryllium i ; Cadmium 

Location ID Test Run'1' ·Date Time Sample ID (su) (mV) 

. Baseline 1/4/20~_313:00 WETLAND OUT130104 6.5 -331 
: 1/9/201:3 11:50 WETLAND OUT 130109 6,6 -347 

1/9/201:312:20 OUP1301i09 6.6 ~347 ' 
I Winter 

1/16/2013 13:15 WETLAND OUT 130116 6.6 -347 
, 1.5gpm 

1122/2013 10:35 WETLAND OUT 1130122 6.6 -348 ii! 
2/5/2013. 13:20 WETLAND OUT 130205 6.6 -367 

'' 2/13/2013 13:20 WETLAND OUT ~30213 6.7 -388 
I• 

Winter 2/19/2013 13:00 WETLAND OUT 130219 6.8 -303 
i 3 gpr:n 2/27/2013 13:00 WETLAND OUT 1·30227 6.8 -377 I 
: 3/6/2013 1'1 :05 WETLAND OUT 130306 6.8 -382 
I Wetland Out 

03/1·2/2013 13:30 WETLANE> OUT 1.30312 6.9 -369 
'. 

03/19/2013 13:05' I WETLAND OUT 1'30319 6.8 -380 

Winter 03/26/201.3 10:50 WETLAND OUT 130326 6.9 -401 
6gpm 04/01/201'3 13:30: I WETLAND OUT 130401 6.7 -373 

. ' 
04/11/2013 12:351 WETLAND OUT 130411 6.8 -371 
04/18/201:3 11 :50, , WETLAND OUlT 1.30418 6.8 -373 

. I 06/1:8/20113 13:45 : WETLAND OUT 130618 6.8 -316 

Summer 07/10/201'3 12:50 . WETLAND OUT 130710 I 6,8 -365 
2gpm 08/14/2013 12:35, WETLAND OUtf 130814 

,. 
7.0 -316 : 

09/19/2013 11 :47 WETLAND OUT 130919 !; 6.8 -316 

Notes: 
1. Test run flow rates reflecttarget effluentflowrates. 
2~ Field water quality parameters were measured using a calibrated YSI 556 multi~probe 

system during:weekly inspections prior to January 8 and after April 18, 2013'. Be.tween 
January 8 and April 18, 2013, in situ YSI 6920 multi-parameter sondes (sondes) Were 
installed,. and water quality parameters were recorded ·by sondes. If the data recorded 
:by a sonde was .considered unreliable, the YSI' 556 multia-probe-system measurement 
recorded during weekly calibration checks was reported; such data-is noted on Table 4, 
Water Quality Parameters. 

Abbreviations: 
< = analyzed but not detected above the method reporting limit shown 
- = not analyzed 
gpm = gallon per minute 
J = estimated concentration detected below the laboratory reporting limit 
mV = millivolt 
ORP = oxidation reduction potential 
su = standard: unit 
ug/L = rnicrogram per:liter 
Y = method quality control criteria Were exceeded 

(ug/L) (ug/L) (ug/L) 

76:4 0.62J 10.8 

50:8 0.67 J 11.2 

44,5 J 0;72J 11.1 
34;3J 0.56J 8.6 
46,0J 0.80J 8:8 

37.3 JV 0.59J 6.4 

16.0 J 0.40JV 3.2 

16.9 J 0.36J 2.9 

16.7 J 0,24J 2;5 

18.1 J 0.27 J 2.4 

12.6 j 0.20J 1.1 

13.1 J <1.0 1.2 

<50.0. 0.29 J Y. 0.64J 

13.3J 0.16 J 1.2 

14,0J 0.12 J 1;2 

13.3 J 0.14J 1.5 
21.1 j OJ6J , . 3.4 

19.1 J 0.059 J· .. 5.4 
12.4 J 0.113J 2;2 

7.5J 0.37 J ' 1.7 
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'' (ug/L) (ug/L) I ! (ug/L) ' 
114 <0,50 ,. 0;81. 

1'16 <0;50 0.69 

' 1:14 <0.50 !! 0.64' 
1i15 <0.50 

., 
·0.57 

t18 <0;50 0'48J 
1'13 <0.50 0.22J 
95.3 <0,50 0.80 
93,5 <0;50 1.1 
88;3 <0.50 01.44.J 
87.3 <0.50 0.45J 
81.9 <0.50 0.87 
87!0 <0.50 0:72 
73.4 <0.50 1.2 
82,0 <0,50 0;75 

.77.4 <0,50 0.95 
81.0 <0.50 0.74 
106 <0.50 0.15 J 
112 <0•.50 0.12 J 
99.2 ,. <0,50 <0,50 

89.9 i 0.15-JV 0.26 JV 

ame& 

Calcium Chromium Cobalt Copper Iron ;l Lead 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) i! (ug/L) 

I 

281000 0.71 J 0.30J <1.0 89.9J 0:15 J 

275000 ·0.58J 0.28J <1.0 68.1 J 0.116 J 

274000 ·0.55J, 0.29J 0.8oJ: 61..1 J 
i 0.15 J i, 

273000 0.57 J _0.23J 0.45.J 62.4 0,18J 

278000 V } 0.69.J 0.24J <1.0 67.9 0,14 J 
276000Y I: 0.44:J 0.17 J <1.0 42$J :1 

1, 0.25.JV 

26.8000 i. 0.18JV <1.0 0.19J 60.1 0.27 .JV i 

278000 ,, 0.34 J 0.13 J 0.39 JV 29.7 J 0.12 JV 

276000 :1' ,: 0.30 J 0.11 J 0.28J 48.4 J 0.090 J 
256000 I 0.29 J 0.12 J 0.26J 4'1.9 J 0.42 J 

265000 0.23J 0.11 J .. 0,52 J 75.3 . 0,11-J 

?64000 0.72J <1.0 ,. 1.1 38.6J 0.03.3J 
259000 Q.48 J 0.32.J V 0.48 JV 42.6J · 0.18J Y 

275000 1.3 0.13 J 0.44 JY 53.4 0.16 J Y 
248000 0,37 J 0.11 J 1 ·0.50j:Y 45.8J 0.11 J Y 
251000 0.65J 0.12 J ,I 0.53J. 43.2J 0.15 J Y 

241000 0.46JY 0.1·3J <1,0 26.7 JY 0.12 j 

244000 <1,0 0.14 J 1.1 85.3' 10,56 JY 

253000¥ 0.24J 0.16 J 0.15 JY 17.8J 0.35JY 
244000 0.47 JY 0.33 JY 0.44 JY 20.2 JY 0.067 J 
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Collection, pH" 

Location ID :Test Run1' ,Date Time Sample ID· (su) 

. : 'Baseline 1/4/2013 13:00 WETLAND OUT 130104 6.5 

' 1/9/20t3 11 :50 WETLAND OUT 130109 6.6 ,. 
:: 

1/9/20j:3 12:20 :IDUP130109 6,6 I· ,. 
Winter ,! 1/16/2013 f3:15 WETLAND OUT 130116 6.6 
1.5 gpm ,; 

1/22/2013 1'0:35 WETLAND OUT 130122 I 6,6 
;, 

2/5/20113 13:20 WETLAND OUT 130205 6;6, '.• 
I. 

2/13/2013 1'3:20 WETLAND OUT 130213 6.7 

Winter 2/19/2013 13:00 WETLAND OUT 130219 6.8 
3gpm 2/27/2013 13:00 WETLAND OUT 130227 6;8 

3/6/2013 1'1 :05 WETLAND OUT 1:30306 6;8 ' Wetland· Out 
03/12/20t3 13:30 WETLAND OUT 1;30312 6.9 

·03/19/2013· 13:05 WETLAND OUT 1'30319 6.8 

I Wir:iter <03/26/201:3 10:50 · WETLAND OUT 1'30326 6.9 
6gpm 04/01/2013 13:30 WETLAND OUT 130401 6.7 

04/11/201·3 12:3511 WETLAND OUT 130411 6.8 

04/18/20113 11 :50: : WETLAND OUT 130418 6.8 

06/18/2013 13:45 I WETLAND OUT 130618 6.8 
' Summer 07/10/20·1;3 12:50 1 WETLAND OUT 130710 6.8 

TABLE 8 
LABORAT:ORY ANALYTICAL DATA: TOTAL METALS 

Sli. LOUIS TUNNEL DISCHARGE CONSTRUCTED WET:LAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ORP~, Magnesium Manganese ;Mercury , Molybdenum Nickel 
,(mV) (ug/L) (ug/L). (ug/L) ,. (ug/L) (ug/L), 

-331 26800 4800 
I 

0.21 J Y <1.0 --
-347 27100 4650 -- ' 

0.41 J Y <1.0 

-347 27000 5000 -- :: 0.33J Y <1.0 

-347 24600 4010 •I <1.0 <1.0 --
3710 

., 
0.49 JY <1.0 -348 24400 -- I 

-367 22000 2960 -- <1.0 <1.0 

-388 20200 2040 -- OJ2J 0.32 J 

-303 19100 11620 -- 0.36J <1.0 

-377 20900 1:320 -- 0.23 J <2.0Y 

-382 · 20800 1'110 -- 0,16J <1.0 

-369 20800 815 <0.20 0.42J 0;23J 

-380 21100 810 -- 0a2jJ 0.12J' 

-401 20700 697 -- 0.76 JY 0.14 J Y 
· -373 21200 668 -- 0.46 J 0:85J 

-371, 22200 627 -- 0.45J 0.18 J: 

-373 22300 610 -- 0.41 J 0.15 J 

-316 21700 542 ' 0.57.J <1.0 I --
-365 20900 461 -- 0.26J 0;90 J 

. ; 

2gpm 08/1'4/20,13 12:35. ' WETLAND OUif 13.0814 7;0 -316 

09/19/20t3 11 :47 WETLAND OUT 130919 6.8 -316 

Notes: 
1. Test run flow rates reflect target effluentflow Tates. 
2. Field water quality parameters were measured using a calibrated YSI 556 multi-probe 

system during weekly inspections prior to January 8 and after April 18, 2013, Between 
January 8 ar:id April 18, 2013, ir:1 situYSI 6920·multi~parametersondes (sor:ides) were 
installed, and water quality parameters were recorded ,by sondes. If the data recorded 
by a sondewas cor:isidered unreliable, theYSI 556 multi~probe system measurement 
:recorded during weekly calibration checks was reported; such data is noted on Table 4, 
Water Quality Parameters. 

Abbreviations: 
< = analyzed but not detected above the method reporting. limit shown 
-- ·= not analyzed · 
gpm = gallon per1minute 
J = estimated concentration detected below the laboratory reporting limit 
mV=millivolt 
ORP = oxidation reduction potential 
su = standard unit 
ug/L = microgram per 11iter 
Y = method quality,control criteria were exceeded 

20900 398 I 

20500 320 
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-- 0,34 JY 0.57 JY 

-- 0.22J <1.0 

ame& 

Potassium Selenium Silver Sodiurn Thallium Vanadi.um Zinc 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/l) {Ug/L) 

30300 <1.0 0.098 JY 13300 <1.0 2.3 · 271 

30100 <1;0Y 0,19JY 13800 0.049J 1.9 242 

30200 
' 

7.2 0.10 J Y 13700 <1.0 1.8 241 

24300 ,, <1:.0 <0.50 12400 <t.O 1.5 219 

24400 <1.0 0.15J 12800 0.073 J Y 1.6 1.81 
17900 I <1!.0 <Oi50 12200 <1.0 1.3 112 
11400 

Ii 
<1!;0 <0,50 12100 0.051 J Y 0.33.J 281 ,. 

10000 I <1·,0 0,028 J 11.900 0.068 J 0.62 J Y 295 I 

9160 '! <t:O <0,50 12800 ·' <1.0 0,36J 249 

9120 
I 

<11:0 <0'.50 12500 !! <t.O 0:50.J 186 

7240 <t;O <0.50 12300 
,, 

<1'.0 0.22J 268 

7120 <;1:.0 <0,50 12800 0.16JY 0.53J 192 

6010 <1,0 0.017 J 12400 ·0,054 j · 0.57J 3:1'6 

6800 <1.0 0.031 J 12600 0.066.J 0.35J 174 

6040 <1,0 0.026 J 11.900 0.059 J <1.0 226 

6800 <1.0 0.030 J 13200 <1.0 0.41 J 182 

6380 <1;0 0.029 J 14200 0:060 J 0.42 J 
~ 

50:2 

7140 <t.O <0.50 31000 <1.0 0.83J 36.7 
5360 <1.0 0.049 JY 17400· 0.1'1 JY 0.46J 22.5Y 

5210 0.26 JX 0.20,JY 13t00 0.056 JY <1;0 43.2 

AMEC Envirqnment & lnfrastrocture, Inc. 
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Collection '.! : pHil :! 
I Location ID Test Run1 Date Time I Samplel!D '· (su) ., 

Baseline 114/2013 11 :25 . ROCK DRAIN IN 130104 . ' 7.9 

1'/9/2013 11:05 ROCKDRAIN 130109 8.2 

Winter 1/16/2013. 11 :30 ROCK DRAIN IN 130116 : 8.1 
1.5 gpm 1/22/2013 10:05 ROCK DRAIN IN 130122 8.2 

2/5/2013 11 :45 ROCK DRAIN IN 130205 8.3 

2/13/2013 12:00 ROCKURAIN IN 130213 8.2 
Winter 2/19/201311,:30 ROCKDRAIN IN 1302'.19 8.3 
3gpm 2/27/2013 11 :10 ROCK:DRAIN IN 130227 8.3 

3/6/2013' 9:55 ROCK.DRAIN IN 130306 8.3 

Rock Drain In 03/12/2013 1'1 :42 ROCK DRAIN'IN 130312 8.3 

03/19/2013 1.1 :05 ROCK DRAIN:IN 130319 8.3 

Winter 03/26/2013 10:30 ROCK DRAIN IN 130326 8.3 ,· ,: 
I, 

6·gpm 04/01/2013 12:45: ROCK DRAIN: IN, 130401 8,3 I, 

04/11/2013 10:35 ROCK DRAIN IN, 130411 8.3 
I 

04/t8/2013 10:35 ROCK DRAIN: IN 130418 8.3 

06/18/2013 12:30 ROCK DRAIN:IN 130618 8.:1 ,: 

Summer 07/10/2013 11:15 ROCK DRAIN IN 130710 8,0 : 

2 !;jpm · 08/14/2013 11 :00 :ROCKDRAIN'IN 130814' 8.2 I 

09/19/2013 09:55 ROCK DRAIN IN 130919 7,5 

Baseline 1/4/2013 12:35 ROCK DRAIN MP 130104 7.8 

1/9/2013 12145 ROCK DRAIN, MP 130109 7,6: 

Winter · 1/16/201312:15 ROCK DRAIN MP 130116 1:1 
1.5 gpm 1/22/2013 11 :20 ROCK DRAIN MP 1:30122 7.7 

2/5/201'3 12:40 ROCK DRAIN MP 1'30205 7.7 

2/1.3/2013 13:00 ROCK DRAINl'ylP 1:30213 7:8 

Winter 2/19/2013 1'2:30 ROCK DRAIN MP 130219 7.8 
3gpm 2/27/2013 1:2:05 'ROCK DRAIN MP 130227 7.8 

'i 

3/6/2013 10:35 ROCK DRAIN MP 130306 7.6 

: .Rock Drain MP: ; 03/12/2013 12:55 ROCK DRAIN MP 1'30312 7.8 ,, 
03/19/201312:20 ROCK DRAIN MP 130319 7.8 

Winter 103/26/2013 11:40 ROCK DRAIN MP 130326 8:0 
6gpm 04/01/2013 12:15 ROCK DRAIN MP 130401 7.9 

' ·04/11 /2013' 12:08 ROCK DRAIN MP 130411 8.0 

04/18/201311125 ROCK DRAIN MP 130418 8.2 

06/18/201313:20: ROCK DRAIN MP 130618 7.6 

Summer 07/10/2013 12:50' ROCK DRAIN MP 130710 7.7 
2 gpm 08/14/2013 11 :50; • ROCK DRAIN MP 130814 7.7 

09/19/20f3 11 :06: : ROCK DRAIN MP 130919 7.5 

TABLE 9 
LABORATORY ANALYTICAL DATA: DISSOLVED ,METALS 

ST. LOUIS Tl:JNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine !Mine Site 
Dolores County, Colorado 

ORP" Aluminum, Antimony Arsenic Barium : : ,Beryllium Cadmium 
(mV) . (ug/L) (ug/L) (ug/L) (ug/L) I (ug/L) (ug/L). 

222 10;7 J ' 0.26J; <1.0 f9.4 <0.50 10~4 

254 8.8 J 0.26J 0.1'5 J 19.0 ' <0.50 9.6 :1 

249 6.7 J ' 0.23J ,. 0.21J. 19:5 : <0.50 10,2 

250 7:2J 0.26 J, 0.25Ji 19,8 Y ,, <0.50 ' 9.4 

242 12.4 J Y 0.19J 0:.19J 18.7 
,, 

<0.50 8.9 

244 10.4 J 'i 0:28 J Y <1.0 20.3 Y : <0.50 '9;6 

244 <50.0 0.23 J Y O.t4J 19.7 <0.50 9.3 

242 <50.0 ! 0.2~ J OJ.6 J 18$ <0.50 9.4 

281 <50.0 0.22 .:.l'Y '0.064 J 18,3 <0.50 8.7 

271 7:7 J 0.52 J Y <l.0 19.6Y <0.50 8,5 

230 <50.0 0.24J'Y <1,.0 20,8Y <0.50 9.4 

230 <50.0 ·0.34J'Y <f.0 1.9'.8 0.050 J 9,9 

· 2'.1,5 7.4J 0.21.J 0:053 J 19.8 <0.50 9.6 

222 6.8J 0.19 J 0;080 J 20.5 <0.50 13.0 

228 <50.0 R22J <1.0 20~2 <0.501 12.5 

204 12.5J 0.2tJ 0.094J 19.3 <0.50 13.8 

182 
,, 

<50,0 0.11:J <t;o 18.1 <0.50 ~2.8 

237 I, ,, <50,0 0.26 J <1.0 19.W <0.50 13.3 

205 9.3J 0.55 JY 0.14 J 21.6 0.19 JY H.5 

168 ·I 16.2J 0.29J 0.46J 37.3Y <0.50 0.57. 

30 6.2J 0;29J 0.42 J 32.3 <0.50 0168 

263 7.4 J 0.26J 0.6.1 J 47.0 <0.50 <0,50 

96 5.4 J 0.26J 0.34J 25.4 <0:50 1.7 

236 10,5.J Y 0.21 J 0.29J 21.1 <0.50 ) 2~9 

173 <50,0 0.3t J Y 0.11 J i 19.1 Y <0.50 ,, 4.9 

317 <50.0 0.18.J Y 0.16 J : 19.2 Y <0,50 !· 4.9 

336 <50.0 0.19 J 0.13J i 1'8.5Y <0,50 5.6 

225 <50.0 021JY 0.072 J! 17.4 <0.50 
' 

4.9 

213 <50,0 0.47JY <1.0 
' 

18.2 <0,50 ' 5.6 

369 <50:0 0.21,J Y <1.0 18.6 <Q,50 . 1: 5.5 

365 <50,0 0.31 J Y <1.0 18.3 <0:50 6.7 

390 <50.0 0.20J <1.0 19.1 <0.50 5.3 

385 7.3 J 0.17 J <1.0 18.7 <0,50 8.3 

362 <50.0 0.18 J <1.0 1'8.8Y <0;50 8.3 

195 <50.0 0.20J <1.0 17:7 <0.50 3.7 

206 <50.0 0.072J <1.0 18;0 <0,50 3.6 

181 <50.0 0.22J <1.,0 16.8 <0.50 5.6 

165 <50.0 0.52 JY 0.11 J 20.3Y 0,15 JV 7.4 
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ame& 

Calcium Chromium Cobalt Copper ·lro·n, Lead 
(ug/L) (ug/L) (ug/L) (ug/L) (ugfl) (ug/L) 

242000 Y 0.54J 2.3 2.2 <50.0 <1.0 

229000Y 1.1 2.2 2:3 <50.0 <1.0 

245000 1,3Y 2.4 2.3 <50.0 <1.0 

238000 0.28J· 2,3 2:3 <50.0 <t.O· 

254000 10.18 J 2.1 1.9 <50.0 ,0.098 J Y 

260000 Y 0.18 JY 2.2 4,8 22.1 J 0.25 J Y 
266000.Y · 0.27J 2.2Y 1.7 7.7 J <1.0 

255000 0.27 .:.i: 2.3 2.0 6.3J <1.b 

248000Y 0,25JI 2.1 Y 2.0 5.9 j 0.037 J 
25W00·Y 

:• 
0.24J 2.2Y 2.3Y 10.5J Y <1.0 

253000Y '; 0.58J 2.3Y 2.7 12.6JY 0.60 J Y 
250000Y : · 0.32J Y 2.4: 1.7 y <50.0 0.088J Y 
245000,y 11 0.38J 2.1 1.7 9.0,J 0.043 J, 

248000V 0.47 J 2.2 1.6 7.0JY 0.073 J 

257000Y ' 0.33J 2.0 1.6 7.BJ 0.047 J 

256000V i 0.79j 2.3 2.7 6:0 J 0.037 J 

234000 <1.0 2.11 2.8 <50.0 0.22 JY 

253000 <1.0 3.5Y ii 2.6 <50,0 0.088 JY 

253000Y 0.36 JY 3,0Y 3:6 102 0.28J 

238000 1.4 y 0.49 J ' 1.3 134 0.20J Y ' 
239000 0.21 J 0.51 J ,, 0.58',J 122 <1.0 ,, 

242000 0.74J 0.60J : <1.0 282 <1.0 

238000 Y O.HJ 0.27 J 1.7 57.3 <1.0 

255000 Y 2.9 0.18 J 0.53J 32.6J 0.15,J Y 

25500Q Y 0,50 .:JY 0,085 J, 0.55J :, <50.0 0.26,J Y 

270000 Y 0,30 J 0.13 J 0.73J 3.6 J 0.034 J 

259000Y 0.24J 0.21 J 0.83,J 4.3J <1.0 

246000 Y 0.33J <1.0 0.94J 3.6 J 0.073 J 

247000 Y 0.24J 0.29J 0,93 J Y 9,_7 J Y 0.034 J I 

245000 0:68J 0.26J 1.9 11.4' J:y 0.191JY ; 

255000Y 0.71 J 0.70 J Y 6.1 Y 11 <50.0 0.30JY ' 

261000 0.29J 0.17 J 0.80J 5.8 J 0.35 J Y ; 

·2MOOO 0.51 J 
I 

0.34 J 1.2 9.9JY 0.042 J '' 
254000 Y 0,67 J 0.46J 1.1 7.6Ji 0.073,J 

i 

': 

247000Y 0;35J 0.~'.1 J 0.97 J 5.7 j 0.080 J 

236000 <1.0 <1.0 1.4 <50;0 0.22 JY : 
:· 248000 <1.0 0.92J 6.2 <50'.0 0.087 JY, · 

246000 0.41.:JY 0:53.JY 1.6¥ 6.0JY .0.037 J 

AMEC Environment & Infrastructure, Inc. 
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., Collection pHz 

Location ID TestRunf: Date Time Sample ID (su) 

Baseline ' 1/4/2013 11:25 ROCK DRAIN IN 130104 7.9 
,, 1/9/2013, 11':05 ROCKDRAIN 130109 8,2 

Winter 1/16/201311:30 'ROCK DRAIN IN 130116 8.1 
1.5gpm . H22/2013. 10:05 ROCK DRAIN IN 130122 8;2 

2/5/2013 11 :45 ROCK DRAIN IN 130205 8;3 

2/13/2013 12:00 ROCK DRAIN IN 130213 8.2 
Winter 2/1.9/2013 11 :30 ROCK DRAIN IN 130219 8,3, 
3gpm 2/27/20131,1:10• ROCK DRAIN IN 130227 - 8.3 

3/6/2013 9:55 ROCK DRAIN IN 130306 8.3 
i Rock Drain In 

!I 
03/12/2013 11:42 ROCK DRAIN IN 130312 8.3. 

03/19/201311:05 ROCK DRAIN IN 130319 8.3 

: 
,, Winter 03/26/2013 10:30 ROCK DRAIN IN 130326 8.3 

! 6gpm 04/01/2013 12:45 ROCK DRAIN IN 130401 8.3 

04/11/201310:35 ROCK DRAIN IN 130411 8.3 
; ! I 

04/18/2013 10:35 ROCK DRAIN IN 130418 8.3 

06/18/2013 12:30 ROCK DRAiN :IN 130618 8.1 

Summer 07/10/201311:15 ROCK DRAIN IN 130710 . 8.0 
! 2gpm 08/14/2013 11 :00 ROCK DR.A:IN:IN 1:30814 , 8.2 

I 09/19/2013 09,55 ROCK DRAIN:rN 1:30919 7.5 

Baseline 1/4/2013 f2:35 ROCK DRAIN ,MP 130104 . 7.8 

1/9/2013 12:45 ROCK DRAIN MP 130109 ; · 7.6 

Winter 1/16/2013 12:15 . ROCK DRAIN MP 130116' • 7.7 
1;5.gpm 1/22/2013 11.:20 . ROCK DRAIN MP 1301.22: 7.7 

2/5/2013 12:40 • • ROCK DRAIN MP' 130205: ; 7.7 

2/13/201313:00, ' ROCK DRAIN MP 13021•3 · 7;8 

Winter 2/19/201312:30 ' ROCK DRAIN ·MP 130219 : 7:8 
3 gpr:n 2/27/2013 12:05 ROCK DRAIN MP 130227 7:8 

3/6/2013 10:35 ROCK DRAIN rylP 130306 7.6 

Rock Drain MP 03/12/2013 12,55 ROCK DRAIN MP 130312 7:& 

03/19/2013 12:20 ROCK DRAIN MP 130319 7:8 

Winter 03/26/2013 11 :40 ROCK DRAIN MP 130326 8.0 
6gpm 04/0~·/2013 1,2:15 ROCK DRAIN MP 130401 7;9 

I 

·: 04/1112013 1'2:08 ROCK iDRAIN MP 130411 8,0 
I 

' i 04/18/2013 11 :25 ROCK ,DRAIN MP 130418 8.2 

: 06/18/2013 13,20 ROCK:DRAIN MP 130618 7:6 

Summer, 07/10/2013 12:50 ROCKDRAIN MP 130710 7.7 
2gpm 08/14/2013 11:50 ROCK.DRAIN MP 130814 7.7 

I 09/19/201311:06 ROCKDRAIN MP 130919 7.5 

TABLE 9 
LABORATORY ANALYTICAL DATA: DISSOLVED ME"fALS 

ST. ,LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION, REPOR"f 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ORP2 
1 :Magnesium Manganese iMercury Molybdenum. ·Nickel' 

(mV) (ug/L) (ug/L) (ug/L) (ug/L) (ug/l) 

222 
,, 

20700 Y 1710Y - 1.9.7 2.6 

254 
·, 

19000 1640Y 1:9;2 2.4 '! --
249 20700 1720Y -- t8.6 2.3Y 

250 19900 1660Y 1'8.0 1.7 -- I 

242 20600 1600 - 16.5 2,2 

244' 20400Y 1700Y -- I 17,0 4.0 

244 20200Y 1640Y 17.4 1.8Y --. ,, 

242 20400 1630 ! 15.7 2.1 -
281 20600 Y 1580Y 

__ , 
15.4 2.4 

271 20500 Y 1560Y <0.20 . i 16.1 Y 
. 

3.5Y ': 

230 20800 1720Y - 16.BY 3.4 

230 20600Y t550 -- 15.3 3.7Y 

215 2-11600 1510 Y -- 15;3 3:6 

222 21100 Y 1660Y -- 14,9 3.8 

228 21500 Y 1550 -- 15.3 3,5 

204 21800Y 1720 -- 14.0 2.9¥ 

182 19800 1560 -- 22.5 3,5 

237 20800 1650Y -- 16.5 2.6 

205 22200 1810Y -- 20.2Y 3'.3Y 

168 22400 Y 3950Y -- 15.7Y 2.5Y 

30 21500 4550 -- 16.,1 2.2 

263 24100 10400Y -- 11..8 2.2 

96 21000 2080 -- 13.8 1;0 

236 21100 Y 662 -- 13.2 2.9.Y 

173 19900 122Y i -- 13.4 3.0 

317 20100 Y 114 Y :1 -- 14.1 0.76J 

336 21500 Y I 168 
•: 14.0Y 1.:6Y --

225 20500 49.0Y -- 12.5 Y 1.2 

213 20300 Y 182Y <0.20 13,6 2,6Y 

369' 20200 1:75 -- 14.4 2.4 

365 20400 Y 368Y -- 13.4 Y 3.2Y 

390 21700 100 -- 14:2Y 2;1 

385 22200Y 248 - 12.4 2.9 

362 21400Y 352 -- 13.8 2.8 

195 21800V 69.0 -- 12.7 :: <1'.0 
·' 

206 19900 10.3 -- 20.0 OAOJ 

181 20300 6,8Y -- 1'4.1 0.34J 

165 I 21600Y 10.1Y -- t3'.8 0.52 JY 
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ame& 

Potassium Selenium Silver ,Sodium Thallium ,Vanadium, Zinc 
(ug/L) (ug/L). (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

21600 Y <1.0 0.18 J Y ' 12300 0.14 J Y <1.0 1970 
19300 Y <1.0 0.21 J Y J. 1·2200Y · .0.38'J Y <1.0 1810 :! 

17000 Y <1.0 0.14J ii 12200 0.18 J Y <1,0 1940 

1400.0 <1,0 0.12 J 
., 

12000 Y Q.15.J <1.0 1660Y 

9610Y <1.0 <0,50 1•2700 Y 0.11 J: <1.0 1590 
8470Y <1.0 <0.50. 12800Y 0.15 J Y <1.0 1820 

:1 7740Y <1.0 0.028 J 12600 Y 0.13 J: <1.0 
,. 

1720 
I 7100 <1.0 0.030 J : 

12800 0.14J <1.0 1740 ' 

6250Y <1.0 0.038 J 12200 Y Q.13J, <1.0 : 1520Y 
ii 5970Y <1.0 <0,50 1230.0 Y 0.47JY <1.0 !. 1390 

5730 <1.0 0.040 J Y 12600 0.43JY <1.0 i 1620 

5340Y <1.0 0.017 J 12400 Y 0,12 J <1.0 
I 

1830 
I ,· ,, 5210 <1 . .0 0.027 J 12000 0.12 J <1:.0 !· 1620 

5220Y o.,t5J 0.027 J 12000 Y 0.12 J <1.0 
I 

2450 1: 

6340 <1.0 0.024 J 13500 <1:.o <1.0 
'' 

2240 
4050 <11.0 0.025 J 12400 0.12 J <1:.0 !I 2070 

4880 <1.0 <0.50 35400 0.023 J <1.0 2070 

3450 !: <1:0 <0.50 16700 0.27 JY 0.33 JY ,I 1990 

4060Y ! 0.46 JY 020JY 15200Y 0.12 J <t.O I 2840 
22600 ' ' <1..0 0.20 J Y 13400 0.063 JY 0.86 J 1030 

21400 Y i! <11.0 0.20J Y 14000 Y 0.12 JiY m84 J !: 970 ,, 

20700 Y <1,0 0.13 J 15200 Y '. 0.063J Y 1.7 ,. 516 

16100 Y · <1-.0 <0.50 13000 Y i 0.041 J 0.66J 950 

10900.Y <1,0 0.059 J 12600 Y ii 0:075 J 0.38J 
., 

918 'i 

8930Y <1,0 <0.50 12600 Y 0.12 J Y <1..0 1120 
8300 <1,0 <0;50 12700 ' 0,046J 0.35J 1070 ii 

7560Y <1.0 0.026J 13300 Y : 0.10 J <1:.o 1200 

6630Y <1.0 0.035,J 12000 0.10J 0.12J 898Y 
6230Y <1.0 <0.50 I 12100 Y 0.39 J Y 0.23J 8'81 Y 

.. 
5860 <1.0 '0.028 J Y 12100 I 0.39 J Y 0.26J 870Y 

5560Y <1.0 ' <0.50 12700 Y 0.044 J 0;23J Y 1260V 

6070 <1.0 ,, <0.50 13000 0.054 J 0.13 J 854Y ,, 
5360 <1.0 <0.50 12200' 0.042 J <1.0 1480Y 

6200Y <1.0 <0.50 13600 Y <1.0 <1.0 1420 

4290 <1.0 <0,501 ; 12500 0,038J 
,, 

0.50j 682Y 

5280 <1.0 <0,50 , 34300 <1.0 0.28J 488Y 

3500 <1.0 <0.50 , 16700 0.24'JY ,, ·0,60 JV 842 

3640 0;33 JY O.t8 JY 14900 0'.044 J <t.O 1110 

AMEC Environment & Infrastructure, Inc. 
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TABL.E 9 
LABORATORY ANALYTICAL DATA: DISSOLVED METALS 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WET,LAND 
PILOT SCALE TEST COMPLETION1 !REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

I' Collection pHZ ORP2 
: 1 Aluminum Antimony Arsenic Barium Beryllium' Cadmium 

Location ID Test Run11 : Date Time Sample ID· (su) (mV) 

Baseline·• 1/4/201313:00 WETLAND OUT 130104 6.5 -331 

1 /9/201:3 11:50 WETLAND OUT 130109 6.6 -347 
1; 

1/9/2013 12:20 DUP130109 6.6 -347 ·, 
Winter 

I 

1.5gpm : 
. 1/16/2013 13:15 WETLAND OUT 130116 6:6 -347 

; 1/22/2013 10,35 WEfLAND OUT 130122 6;6 -348 
' 2/5/201.3 13:20 WETLAND OUT 130205 6.6 -367 ' ' 
· 2/13/2013 13:20 WETLAND· OUT 1:30213 6.7 -388 

Winter 2/19/2013 1:3:00 WETLAND OUT 130219 6.8, -303 
3 gpm 2/27/2013 13:00 WETLAND OUT 130227 6$ -377 

3/6/201:3 11:05 WETLAND OUT l30306 6.8 -382 
Wetland Out 

03/12/201313:30 WETLAND OUT 130312 6.9 -369 

03/19/2013 13:05 WETLAND OUT 130319 6.8 -380 

Winter 03/26/2013 10:50 WETLAND OUT 1:30326 6.9 -401 
6gpm 04/01/2013 13:30 WETLAND OUT 1'30401 6.7 -373 

04/11/2013 12:35 WETLAND OUT 1,30411 6.8 -371 
:· 04/18/201'3 11 :50 WETLAND OUT 1'30418 6.8 -373 

06/18/201'3 13:45 WETLAND OUT 130618 6.8 -316 
i : 
1; 07/10/2013' 12150 WETLAND OUT 130710 6.8 -365 S1:1mmer 

2gpm 08/14/2013 12:35 WETLAND OUT 130814 7.0 -316 

09/19/2013 11:47 WETLAND OUT 130919 6.8 -3.1.6 

1Notes: 
1. Test run flow rates reflect target effluent flow rates. 
2. Field water quality parameters were measured ,using a calibrated YSI 556 multi~probe 

system during weekly inspections prior to January 8 and after April' 18, 2013. Between 
January 8·and April' 18, 201'3, in situ Y.S! 6.920 mtilti~parc1meter.sor:ides (sondes) were 
installed, and water quality parameters were recorded by .sondes. lfti;\e data recorded 
by a sonde was considered unreiiable, the YSI 556 multi-probe system measurement 
recorded during weekly calibration checks was reported; such data .is noted on Table 4, 
Water Quality Parar:neters. 

Abbreviations: 
< = analyzed but not detected above the method reporting limit sl:town 
-- = not analyzed 
gpm = gallon per minute. 
J = estimated concentration detected below the laboratory reporting limit 
mV=.millivolt 
ORP = oxidation reduction potential 
su = 'star:idard ,unit 
ug/L = microgram per liter 
Y = method quality control criteria were exceeded 

'i 

:: (ug/L) (ug/L) (ug/L) 

,, 46.6J 0.86J 8.2 

40.8 J 0,54J 7.4 

42,6J 0.49J 7.7 

30.3J 0.58 J 6.2 

30.8J 0.58 J 6.1 

31.1 J Y 0.49 J 5.Q 

14.6J 0.34 J Y 1.7 

1'5.1 J 0:28 JY 1:3 

13:8 J 0.18J 1,.2 

13.8 J 0.1•8 J Y 1,:1, 

8.5 J 0.46JY 0.26J 

50.1 Y 0.17 J Y 0.35J 

<50.0 0;25 J Y 0.13J 

10.7 J 0.13 J 0.47 J 

10.2 J 0,078 J 0.42 J 

10.6 J 0,11 J 0.47 J 

13,5 J 0.15J 3.0 

7.4;!1 0,068 J 5:2 

<50'.0 0.12 J 1.9 

10.0 J 0,42 JY 1,3 

P:\Projectl 16000s\SA1,1161300,- Rico-Argentine Mine Site\4000_REG ISSUES\4040 TreatStudyRpts\2013\WetlandPS\Completion\Fig_ Tbl\Rico_WetlandPS _Rpt_ T1-16_ 131101 

(ug/L) (ug/L) (ug/L) 

117Y <0,50 <0.50 

115 <0.50 <0.50 

113 <0.50 <0.50 

116 Y <0,50 <0.50 

116 <0.50 <0.50 

'. 
112 <0.50 <0.50 

I' 1· 94',0 <0,50 <0.50· 

i 95.5Y <0.50 <0,50 

,, 89 .. 6Y <Q;50 <0.50 
I 85;5 <0.50 <0.50 

78;5 <0.50 0 . .18 J Y 
I 

87.1 Y <0:50 <0.50 ., 
; 70.3 <Q.50 0.11 J Y 

•I 
;I 80.9 <0,50 <0,50' 

77.4 <0.50 <0.50 

80.7 <0.50 <0.50 
' 110Y <0;50 <0.50 

110 <0.50 <0:50 

95.6 <Q;50 <0.50 

89.1 0.17 JY 0.19 JY 

ame& 

Calcium Chromium Cobalt Copper ' Iron Lead 
! 

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) : 

306000 Y 0.85J O.toJ 0,55J 17.2 J <1.0 

271000 1.6Y 0.11 J. <1.0 ii · 28.8J <1.0 

268000 0.78 J •0.1'2J <1.0 28.7J <1.0 i 

270000 0.57 J 0.083 J <1.0 25.9J <1.0 

205000 0.90J 0.084 J 0.46J 33.7 J <1.0 

279000V 0.72J 0.072 J <1.0 <50.0 0.1.8JY:: 

282000Y 0.98,J Y <1;0 <1.0 27;3 J Y 0.20JY •. 

286000 Y 0.71 J <1.0 0.28 J 21.8 J <1.0 

280000 Y 0.34 J <1.0 0,13 J 20.4J <1.0 

262000 Y 0.26,J ,. <1.0 0.16 J 14.3 J <1.0 
• j 

i 
259000 0.32J <1.0 0.34 J Y 30.7 J Y <1.0 

262000 0.97 J :j <1.0 2.3Y 3UJY 0.20 J Y 

267000 Y 0.51,J Y ! 0.24 J Y 1;2Y 17,5 J y· 0.1.4 JY 
:: : 

272000 o .. 39J 11 <1.0 0.28J 17.6 J ,, 0.075.J 

262000V 0.46J ' <1.0 0.16 J 15.1 J Y 0.033 J 
249000 0.36J ; <1.0 0.22 J 12.5J <1.0 

251000Y 1.1Y ,, 0.11 J 0.30J 11.6 J <1.0 
; 

238000 <1.0 <1.0 0.16 J 6:8J. 1; 0,22JY 

238000 0.11 J 0,53J 0.23J <50.0 0;12 JY 

242000 0.42 JY 0.43 JY 0.5t JY 16.0 JY ,, 0.030 J 

AMEC Environment & Infrastructure, k1c. 
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TABLE 9 
LABORATORY ANALYTICAL'DATA: DISSOLV.ED METALS 

ST. LOtJIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 

Collection pH;! ORP;.!. ;Magnesium 
Location ID Test Ruri·1 Date Time Sample ID (su) (mV) 

Baseline 1/4/2013 13:00 WEILAND Olff 130104' 6.5 -331 

1/9/201311':50 WEJl'.AND OUT 130109 6.6 -347 

1/9/2013 12:20 DUP130109 6.6 -347 
Winter 

1/16/201313:15 WEliLAND OUT 130116 6.6 -347 1.5 gpm ! 

: : 1/22/2013 10:35 WETLAND OUT 130122 6.6 -348 

I' 2/5/2013 13:20 .. WETLAND ·OUT 130205 6.6 -367 
: 

2/13'/2013 f3:20 WETLAND OUT 130213 6.7 -388. ,, 

Winter ' 2/19/2013 113:00 WETLAND OUT 130219 6$ -303 
3gpm ; 

2/27/2013 13:00 WETLAND OUT 130227 6.8 -377 

Wetland Out· 
3/6/2013 11 :05 WETLAND OUT 130306 6$ -382 

03/12/2013 13:30 WETLAND OUT 130312 6.9 -369 

03/19/201313:05 WETLAND OUT 130319 6.8 -380 

Winter 03/26/2013 10:50 - , WETLAND OUT 130326 6.9 -401 
6gpm 04/011201313:30 WETLAND OUT 130401 6.7 -373 

04/11/2013 12:35 WETLAND OUT 1304'11 6.8 -371 

04/18/2013 11:50 WETLAND OUT 130418 6.8 -373 

I 06/18/201313:45 WETLAND OUT 130618 6.8 -316 

!: Summer 07/10/2013 12,50 WETLAND OUT 1'30710 6.8 -365 
I 2gpm 08/14/2013 12:35 WETLAND OUT 130814 7.0 -316 
,, 

,, •09/19/201311:47 WETLAND OUT 1:30919 6.8 -316 

:Notes: 
1,. Test run flow rates reflect target effluent.flow rates. . 
2. Fleld:water quality parameters were measured using a calibrated YSI 5.56 multi-probe 

system during weekly inspections prior to Ja11uary 8 and after April, 18, 2013. Between 
January 8 and1 April 18, 2013, in situ YSI 6920 multi~parameter sondes (sondes) were 
installed, and water quality parameters were recorded by sondes. If the data recorded 
by a sonde was considered imr,eliable, the YSI 556 multi-probe system measurement 
recorded during weekly calibration checks was reported; s1:1ch data is noted on Table 4, 
Water Quality parameters. 

Abbreviations: 
< = analyzed butnotdetected above the method reporting limit shown 
-- = not analyzed 
gpm = ,gallon per minute· 
J = estimated concentration detected below the laboratory reporting limit 
mv = ,millivolt . 
ORP = oxidation reduction potential 
su = standard unit 
ug/L = microgram per liter 
Y = method quality control criteria were exceeded, 

11 (ug/L) 

29000Y 

,; 26500 
i: 26200 

24800 Y 

23300 
,1 

22400Y 

20900 

20400 Y 

21100 Y 

20700 

20400 

20600 

21000Y 

21000 

2400.0Y 

2250QY 

22400Y 

20500 

19100 

20100 

Dolores. County, Colorado 

Manganese Mercury Molybdenum'. ; 
(ug/L) (ug/L) (ug/L), :I 
4990Y - 0.17 J :1 

4600 -- 0.31 J Y 

4970 - 0.27 J Y :: 
4050Y - <1.0 

3630 -- 0.42 J 
2900 <1.0 ' -

2040Y - <1.0 

1640Y -: Q;35 J 

1320Y - <1.0 

1100 - <1.0 

807 <0.20 0.33J' 

802 -- 0.29 J Y 

664 -- 0.62 J Y 

660 - 0.31 J. 
632Y : 0.33J --
599 - ' 0.30 J 

560Y -- 0,33J 

452 : 0.13 J -- :, 

397 <1.0 - : 

3~9 - 0.29 J 

1P:\Project\16000s\SA 1.1161300 - Rico-Argentine Mine Site\4000_REG'ISSUES\4040 TreatStudyRpts\2013\WetlandPS\Completion\Fig_ Tbl\Rico_ WetlandPS_Rpt_ T1-16_131101 

Nicke.1 
(ug/L) 

<t.d 

<1.0 

<1;0 

<2.0Y 

<2.0Y 
<t;0 

0.25J 

<1.0 

<2.0Y 
<1;0 

0.28 J Y 

<1.0 

0.074 J Y 

0.28J 

<1.0 

<1..0 

<t.O 

0.72 J 

<1.0 

<1.0 

amecfJ 

Potassium Selenium Silver Sodium T:hallium Vanadium Zinc 
(ug/L) (ug/L) (ug/L) (ug/L) i (ug/L) (ug/L) (ug/L) ' 

34000Y <1.0 0.082 J Y 14400 Y <t.0 1.6 3.5JY 

30500 Y <1,;0 Y I 0.11 JY 13900 Y I 0.20JY 1.4 2.4JY i 

30100 5,5 ! • 0.091, J Y 13700 ; I 0.066 J Y 1.5 3.7 J'Y 

26600 Y <1.0 <0.50 13100 Y <1.0 1.1 4.5JY 

24200 <1.0 ,, 0.14 J 12900 Y ' 0,068 J 1.1 6.0 J 

180.00·Y <1.0 
,, 

<0.50 12200 Y i <1:0 1.1 3:5 J : 
' 

11700 Y <1.0 : <0.50 12300 Y 0.050 J Y 0.18 J 1.6J1Y 

10400 Y <1.0 :1 0.028 J 124.00Y 0.068 J 0.55J 2.6JY 

9460Y <1.01 

., 
<0.50 13000 Y <1.0 0.28J 1.9 J 

8460 <1.0 <0.50 11900 Q.079 J 0.27 J 2:2 J 

7000 <1.0 <0.50 12100 0.411 J y 
' ' 

0.19 J 1;3 J 

6930 <1.0 0.035J Y 12400 0.37 J Y ,, 0.68J 2:0 J ' 
6120Y <1.0 0,014 J 12800 Y 0,043 J i 0.38 J Y 1.2 J 

6720 <1.0 0,034 J 12700 Y 0.063 J 
' 

0.32J tpJ_ 
6150Y <1.0 0.021 J 12200 Y 0:057 J 

I, <1.0, 1..2 4. ' 
6900Y <1.0 0.027 J 13400 Y 0,021 J ! 0.31 J 1,8 J 

6090 <1.0 0.028J 13500 0;()70 J I' 0.77 J 1..4.J 

6950 <1.0 <0,50 ,,30200 <1.0 '' 0.61 J 2;2 J ' 

4870 <1.0 <0.50 16300 0.23 JY 0.61 JY 11.2 
,, 

0:20 JY 5200 0.22 JY 1'3100 0,056 J ! <1.0•. 5.1 JY ,, 

AMEC Environment & Infrastructure, Inc. 
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Collection 
location ID Phase 

;I Date.&Time Sample ID ,, ' 

, ' 12/06/2012 13:45 P9RD1A121206 LEACHATE 
; : 12/06/2012 14:00 P9RD2A121206 LEACHATE 
, I 12/06/201;2 14:.15 P9RD1B121206 LEACHATE 

Baseline 
12/06/2012 14:25 P9RD2B121206 LEACHATE '' 

Rock Drain 12/06/201;2 14:30 P9RD1C121206 LEACHATE 
12/06/20112 14:40 P9RD2C121206 LEACHATE 

Post-Winter 
05/02/2013 13:15 SWRD1C130502 LEACHATE 
05/02/201:3 13:.15 MIDRD130502 LEACHATE 

Pilot Testing 
05/02/20~:3 13:20 ·NERD2A 130502 LEACHATE 
12/06/201:2 15:40 P9W1A121206 L£ACHATE 
12/06/20112 15:50 P9W1B121206 LEACHATE 
12/06/2012 16:00 P9WtC121206 LEACHATE 
12/06/2012 16:10 P9W2At21206 LEACHATE 

Baseline 12/06/2012 16:15 P9W2B121206.LEACHATE 
12/06/2012 16:25 P9W2C121206 LEACHATE 
12/06/2012 16:40 P9W3Al21206 LEACHATE 
12/06/2012 16:35 P9W3B121206 LEACHATE 
12/06/2012 16:30 P9W3C121206 LEACHATE 
05/03/2013 1.0:30 P9W1A 130503 LEACHATE 

' Wetland Cell 05/03/2013 11 :20 P9W1B:130503 LEACHATE 
05/03/2013 111 :35 P9W1Ct30503 LEACHATE 
05/03/201311:55 P9W1 D130503 LEACHATE 

! 
05/03/2013 1:1 :00 P9W2A 130503 LEACHATE 

Post-Winter 05/03/2013 11 :25 P9W2B130503 LEACHATE 
I 

TABLE10 
LABORATORY ANAL YTiCAL DATA: :MATRIX MATERIAL 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE "FEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Aluminum Antimony, · 1 Arsenic Barium Beryllium , , Cadmium Chi;omium 
(ug/L) (ug/L), (ug/L) (ug/L) (ug/L) 

,, 
(ug/L) ,(ug/L) ,I 

20700 Y <20.0Y ' 36.1 1780 6.8, ' 114 20,4 Y ·,I 

27600 <20.0Y 38.3 2760 7.4 J ' 147 30.6 J Y 
28700 <20:0Y 30] 3640 6.8 126 30.2 J Y 
1110.0 <50,0Y 71.6 3000 <2.0Y 171 18.2 J Y 
1'4000 <20.0Y 58;7 351'0 1.3 J 138·. 20.9J Y 
15600 <200Y 69A 4350 2.6 239 23.8J Y 
11500 <100Y 18.9J 1030 3.9J 176 20.2JY 
t3400 <100Y 14.0 J 1510 17.8 538 16,6 J Y 

18300 ¥ <20.0Y 54.0 4840 7.0 602 60,0 J Y 
62500 <20.0 Y 50.0 3860 7.5 54.9 66.5Y 
62400 <20.0 Y 55.6 5020 14.4 239 71.3Y 
58900 <20,0 Y 52.8 4440 8.9 77.0 81.8 Y 
54700 <20.0Y 69.7 2810 <10.0 Y 44.8J: 74.8Y 
71500 <20.0 Y 4R3 5450 10.6 11.2 78.5Y 
.54600 8.9:J 46.9 3620 8.7 ,99,4 66,0Y 
46300 <20.0 33,6 3070 5.7 37.9J ,: 55,0 
44,100 <20.0 38.0 2930 8.7 62.7 55.9 
82800 <20.0 54.9 5520 10.7 92:2 100 

255000Y , 66.7 90.4 7080· 52.3 449 300 
170000 ,: 20.5 76.3 5410 23.6 154 1, 269 
159000 30,5 154,3 6240 21.2 121 293 
216000 40.0 45.3 7210 27.2 137 i 304 
151000 25.1 41.0 5680 207 132. 194 
1.76000 I 37.6 57.2 6220, 25.1 162 ' 234 

,, 
i; Pilot Testing 05/03/2013 11 :40 P9W2C130503 LEACHATE 177000 20.8 51;6 6890 27,8 131 208 

05/03/2013 12:00 P9W2D130503 LEACHATE 208000 
05/03/201311:10 P9W3A 130503 LEACHATE 1'47000 
05/03/2013 11 :30 P9W3Bt3.0503 LEACHATE 161000 

I 
05/03/2013 11 ,45 P9W3Ct30503 LEACHATE 182000 :I 

i 
,, 

05/03/2013 12:05 :P9W3D130503 LEACHATE .. t59000 

Abbreviations: 
< = analyte was analyzed b.ut not detected above the associated method reporting limit shown 
J = estimated: concentration detected below the laboratory reporting limit 
ug/L = :microgram per liter 
Y = method quality control critei:ia were exceeded 

28.1 71,1 8820 
25.6 ,53.7 6220 

16.9 J 37.1 6110 
12.9 J 67.4 6340, 
27~3 44.8 6280 
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27:2 136 250 
19.4 102 313 
23;6 192 199 
24;0 148 288 
24.5 134 396 

Cobalt Copper 
(ug/L) (ug/L) 
94.2 851 
260 797 
232 648 
85.7 i 623 
146 ,, 441 
312 i' 1260 
139 456 
424 3000 
478 !1 1940Y 
101 : 773 
172 ! 1350 
121 ' 879 
83.6 895 
135 945 
113 909' 
70.0 548 
72.8 673 
151 1100 
414 41;70 
2·39 1890 
233 1920 
268 1980 
226 1840 
248 2070 
251 1:610 
294 2280 
203 1710 
247 1520 
256 2220, 
286 1890 

ame& 

Iron L&ad 
(ug/L) ,(ug/L) 

i 

45100 3060 
59500 579Y : 
56800 426Y i 

20800 224 Y i 
23309 302Y ' 
32700 883¥ 
28900 211 
157000 1630 
80800 Y 1.480 
206000 1930 
216000 1.600 
197000 1.720 
150000 1370 
223000 ; 1660 
170000 ; ;1:300 1: 

127000 ii 894 
149000 994 
340000 2160 

1440000 y,: 23700 
725000 Ii 2570 
813000 2800 
1170000 3810 
668000 3010 
740000 2340 
882000 I 3490 
963000 ' 3610 
611000 2100 
6570QO 2290 
809000 3350 
966000 3000 

AMEC Environment & Infrastructure; Inc, 
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,Collection 

Location ID Phase ' Date&Time .Sample ID ,, 
12/06/2012 13:45 P9RD1A121206 LEACHATE 

. ; 12/06/201'2 14:00 P9RD2A121206 LEACHATE 

Baseline ' 12/,06/2012 14:15 P9RD1B121206 LEACHATE 
12/06/2012 14:25 P9RD2B121206 LEACHATE 

Rock Drain 12/06/20~12 14:30 P9RD1C121206 LEACHATE 
. 12/06/201·2 14:40 . P9RD2C121206 LEACHATE 

05/02/201i313:15 SWRD1C130502 LEACHATE 
Post-Winter , 
Pilot Testing 

05/02/2013 13: 15 MIDRD130502 LEACHATE 
05/02/20~:3 13:20 NERD2A 130502 tEACHAT'E 
12/06/201'2 15:40 P9W1A121206 LEACHATE 
12/06/2012 15:50 P9W1B12.1206 LEACHATE 
12/06/20f2 16:00 P9W1C121206 LEACHATE 
12/06/20~2 16:10 P9W2A12.1206 LEACHATE 

Baseline 12/06/2012 16:15 P9W2B121206 LEACHATE 
12/06/2012 16:25 P9W2C121206 LEACHATE 
12/06/2012 16:40 P9W3A121206 LEACHATE 
12/06/2:012 16:35 P9W3B121206 LEACHATE 
12/06/2012 16:30 P9W3C121206 LEACHATE 
05/03/2013 10:30 P9W1A1·30503 LEACHATE 

Wetland Cell 05/03/20 ~ 3 11 :20 P9W1B130503 LEACHATE 
0510312013 n :35 P9W10130503 LEACHATE 
05/03/2013 11 :55 P9W1D130503 LEACHATE 
05/03/2013 11 :00 P9W2A130503 LEACHATE 

Post~Winter 05/03/2013 11 :25. P9W2B130503 LEACHATE 
· Pilot Testing 05/03/2013 1'1 :40 P9W2C130503 LEACHATE 

·1 05/03/2013 1,2:00 P9W2D13.0503 LEACHATE 
05/03/2013 1'1 :10 P9W3A 130503 LEACHATE 

I 05/03/2013 1:1 :30 P9W3B 130503 LEACHATE I 
,I 

05/03/2013 1,1 :45 !: P9W3C130503 LEACHATE 
I 
: 05/03/2013 1;2:05 P9W3D1.30503 LEACHATE 

Abbreviations: 
< = analyte was analyzed but not detected above tt:le associated method, reporting 
J = estimated concentration detected below the laboratory reporting limit 
ug/L = microgram periliter 
Y = method quality control criteria were exceeded 

TABLE.10 
LABORATORY ANALYTICAL DATA: MATRIX MATERIAL 

ST. 'LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rlco-Ar:gentine Mine Site 
Dolores County, ·Colorado 

·Manganese Molybdenum Nickel Selenium Silver Thallium 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

50400Y 23:8 J Y 139 <30,0 Y 8.9 J <40,0 Y 
153000 48'.2 263 <150Y I 22.1 <200Y 
104000 29.6 J Y 208 <150Y 17.0 <200Y 
61000 41.8 155 <75.0Y 8.0 J <100Y 
65800 19,0 J Y 258 <75.0 Y 8.4J <100Y 

218000 100 755 <300Y <140 Y. <400Y 
60800, 68.8 1·31 <150Y 

' 
7,0 J <40.0Y 

182000 148 181 <150Y 36.4 ;32;2 J 
276000Y 165 567 <300Y 35.1 298 

1.8400 1'5.5 J1 216 <30.0Y 25.6' · <40.0Y 
40600 1.4.9.:.11 297 <30.0Y 23.7 <40.0 Y 
24500 10.9 J: 241 <30.0 Y 22.6 <40.0Y 
23700 1'1.7.:J; ~

158 <30.0 Y <70.0Y <40.0Y 
38800 7.4J 274 <30.0 Y 22.7 <40.0Y 
22900 1'5,0J 212 <30.0 Y 21.1 <40.0Y 
1.6000 3.9 J 1.68 <30:0 13.5 J <40.0 
19200 5.0 J 164 <30.0, 15;1 <40.0 
32900 6.8·J 341 <30.0 29.2 <40.0 

42900Y 49,.7 J Y 775 <45.0 Y 151 22.1 J Y 
13400 302 546 <30.0 Y 27.3 20,2 J 
15600 79.5 509 <30.0 Y 32.7 23.3 J 
19100 25.0J 568 <30.0 Y 31.9 31.7 J 
13600 148 510 <30.0 Y 24.4. 17.2J 
14400 189 ·571 <30.0 Y 18.3 22.7 J 
14800 54'.5 563 <30.0 Y 31,9 26.8J 
25000 49.1 641 <30.0 Y 32·.4 23.5J 
12000 ·69.8 487 ,I <30.0 Y 1'8.3 15.0 J 
11300 182 557 I <30.0 Y 13.5 .:Ji 19AJ 
13800 242 589· <30.0 Y 24.0 17.5J 
15600 42.0 546 <30,0 Y 30.1 

; 
30,8,J 
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Vanadium Zinc 
' 

(ug/L) (ug/L) 
157 28300Y 
264 38800 i 

259 33200 
I 

293 24600 ; 

272 12200 'i 

1050, ,, 
21200 

I 

' 
76.9 J i 31100· I 

170 :' 106000 i 

789 95300Y 
356 7500 ! 
372 36800 
383 10400 
31,9 4670 
424 15700 
325 14200 
259 5350 
288 8820 
501 11500 
935 58100 Y 
834 ,, 27500 
842 21600 
1150 22200 
892 22000 
868 I 26500 
919 23600 
1090 : 19100 
864 15400 
813 35100 
914 27000 

1020 ., 21600 

AMEC Env:iroriment & lr:ifrastr:ucture., Inc. 
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• 

Unit 
.~ro@.ss TestRun1 

Winter t.5 gpm 
Rock Winter3 gpm 
Drain Winter6gpm 

Summer2aom 
Wmter 1.5 gpm 

Wetland Wi_nter 3 gpm 
een Winter6 gpm 

Sumrner2 aom 
Winter 1.5 gpm 

System Winter3 gpm 
overall Wimer 6 gpm 

summer. 2 nnm 
- __ , .. 

Notes: 

• 
TABLE 11 

MASS REMOVAL RATES: IRON 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Total 
Mass llnaas 

Removal Normalized Removal 
Rate2.3 Removal Rate4,5 Percent Rate2

'
3 

Duration (g/d) (g/d/gpm) Removed (g/d) 

1/4/2013 - 2/5/2013 31 10 78% -1.51 
2/5/2013 - 3/6/2013 43 9.7 81% -0.55 

3/6/2013 - 4/18/2013 53 7.4 70% 0.03 
6/18/2013 - 9/19/2013 16 6.5 93% 0.18 

1/4/2013 - 2/5/2013 4.4 2.8 94% 0.92 
2/5/2013 - 3/6/2013 5.3 1.9 93% -0.07 

3/6/2013 - 4/18/2013 14 2.7 94% -0.17 
6/18/2013 - 9/19/2013 0.4 0.2 60% 0.16 

1/4/2013 - 2/5/2013 36 1~ ~9% -0.59 
2/5/2013 - 3/6/2013 48 11 99% -0.62 

.3/6/2013 - 4/18/2013 68 9.4 98% -0.14 
6118/2013~9/'.19/201.3. 17 6.7 97% 0.34 

• 
ame& 

Dissolved 

Normalized 
Removal Rate4.5 Percent 

(g/d/gpm) Removed 

-0.49 -132% 
-0.01 -15% 
0.00 3% 
0.07 35% 
0.59 86% 

-0.02 16% 
-0.03 -'7% 
0.08 42%. 

-0.19 
... 

67% 
-0.03 4% 
-0.02 -3% 
0.13 62% 

1. Test run tiow rates retieci target effluent flow rates. Summer test run mass removal rates were calculated using data collected between 6/18/13 and 9/19/13. 
2. Rock drain mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Rock Drain MP 

from Rock Drain In and multiplying the difference against the corresponding average influent flow rates measured for those two sampling events. 

3. Wetland cell mass removal rates were determined by subtracting the average metaJs concentrations for two subsequent sampling events at Wetland Out 
from Rock Drain MP and multiplying the difference against the corresponding average effluent flow rates measured for those two sampling events. 

4. Mass removal rates were normalized by dividing the mass removal rate by the average influent (rock drain) or effluent (wetland cell) flow rates 
corresponding to the sampling events. 

5. Overall removal rates were normalized conservatively by dividing the sum of rock drain and wetland mass removal rates (g/d) by the average influent rate. 

Abbreviations: 
gpm = gallon per minute 
g/d = gram per day 
g/d/gpm = gram per day per gallon per minute 
% = percent 

Rock Drain In = inlet flow control box monitoring location 
Rock Drain MP = rock drain monitoring port 
Wetland Out = wetland outlet dis<,harge point monitoring location 

AMEC Environment & Infrastructure, Inc. 
Page 1 of 1 
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• 

Unit 
Process Test Run1 

Winter 1.5 gpm 
Rock Winter3gpm 
Drain Winter6gpm 

Summer2aom 
Winter 1.5 gpm 

Wetland Winter3gpm 
Cell Winter6gom 

Summer2 aom 
Winter 1.5 gpm 

Overall 
Winter3gpm 
Winter6gpm 
Summer2nnm 

Notes: 

• 
TABLE12 

MASS REMOVAL RATES: MANGANESE 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

~ - ~· 
- . -

Total 
Mass Mass 

Removal Normalized Removal 
Rate2

•
3 Removal Rate4,5 Percent Rate2.3 

Duration (g/d) (g/d/gpm) Removed (g/d) 

·1/4/4013 -2,'5/2013 -68 -22 -170% -56 
2/5/2013 - 3/6/2013 32 7.0 88% 5.7 

3/6/2013 - 4/18/2013 54 7.5 87% 55 
6/18/2013 - 9/19/2013 23 9.1 99% 23 

1/4/2013 - 2/5/2013 15 9.7 57% 9.3 
2/5/2013 - 3/6/2013 -24 -9.1 -446% -24 

3/6/2013 - 4/18/2013 -17 -3.2 -163% -17 
6/18/2013 - 9/19/2013 -4.6 - -2.2 -1800% -4.6 

1/4/2013 - 2/5/2013 -53 -17 -15% -47 
v~1iQ13 - 31512013 8.4 1.6 34% -18 

3/6/2013 - 4/18/2013 37 5.1 65% 38 
6/18/2013 - 9/19/2013 18 7.3 79% 18 

• 
ame& 

Dissolved 
··-

- - - -

Normalized 
Removal Rate4,5 Percent 

(g/d/Qpm) Removed 

-18 -146% 
7,0 88% 
7.6 87% 
9.1 99% 
5.9 53% 
-9.0 -447% 
-3.1 -162% 
-2.2 -2071% 
-15 -16% 
1.6 34% 
5.3 66% 
7.3 79% 

1. Test run flow rates reflect target effluent flow rates. Summer test run mass removal rates were calcu.lated using data collected between 6/18/13 and 9/19/13. 
2. Rock drain mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Rock Drain MP 

from Rock Drain In and multiplying the difference against the corresponding average inflµent flow rates measured for those two sampling events. 
3. Wetland cell mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Wetland Out 

from Rock Drain MP and multiplying the difference against the corresponding average effluent flow rates measured for those two sampllng events. 
4. Mass removal rates were normalized by dividing the mass removal rate by the average influent (rock drain) or effluent (wetland cell) flow rates 

corresponding to the sampling events. 
5. Overall removal rates were normalized conservatively by dividing the sum of rock drain and wetland mass removal rates (g/d) bythe average influent rate. 

Abbreviations:. 
gpm = gallon per minute 
g/d = gram per day 
g/d/gpm ::: gram per day per gailon per mmute 
% = percent 

Rock Drain In = inletflow control box monitoring location 
Rock Drain MP = rock drain monitoring port 
Wetland Out= wetland outlet.discharge point monitoring location 

AMEC Environment & Infrastructure, Inc. 
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• 

Unit 
Process TestRun1 

--·-· 

Winter 1.5 gpm 
Rock Winter 3 gpJTI 
Drain Wimer 11 gpm 

Summer2 aom 
Winter 1.5 gpm 

Wetland Winter3 gpm 
Cell Wim~r6gpm 

Summer 2 aom_ 
Winter 1.5 gpm 

Overall Win!er 3 gprn _ 
Winter6gpm 
Summer2aom 

Notes: 

• 
TABLE 13 

MASS REMOVAL RATES: CADMIUM 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Total 
Mass Mass 

Removal Normalized Removal 
Rate2.3 Removal Rate4

·
5 Percent Rate2

·
3 

Duration (mg/d) (mg/d/gpm) Removed (mg/d) 

1/4/2013 - 2/5/2013 135 44 71% 142 
2/5/2013 - 3/6/2013 135 31 51% 154 
3/6/2013 - 4/18/2013 186 26 41% 150 
6tl8mn3 -_9/1912013 142 56 66% 125 

1/4/2013- 2/5/2013 22 14 92% 6.0 
2/5/2013 - 3/6/2013 64 23 92% 60 
3/6/2013 - 4/18/2013 169 31 91% 170 

6/t8/20t3 - 9/19/2013 53 26 95% 49 
1/4/2013 - 2/5/2013 157 51 98% 148 
2/5/2013 - 3/6/2013 199 45 96% 214 
3/6/2013 - 4/18/2013 355 49 95% 320 
6/18/2013 - 9/19/2013 194 77 98% 174 

• 
ame& 

Dissolved 

Normailzed 
Removal Rate4

·
5 Percent 

(mg/d/gpm) Removed 

46 85% 
26 48% 
21 38% 
49 63% 
4,0 83% 
21 94o/o 
31 95% 
24 93% 
48 97% 
39 97% 
44 97% 
69 97% 

1. Test run flow rates reflect target effluent flow rates. Summer test run mass removal rates were calculated using data collected between 6/18/13 and 9/19/13. 
2. Rock drain mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Rock Drain MP 

from Rock Drain In and multiplying the difference against the corresponding average influent flow rates measured for those two sampling events. 
3. Wetland cell mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Wetland Out 

from Rock Drain MP and multiplying the difference against the corresponding average effluent flow rates measured for those two sampling events. 
4. Mass removal rates were normalized by dividing the mass removal rate by the average in(luent (rock drain) or effluent (wetland cell) flow rates 

corresportding to the sampling events. 
5. Overall removal rates were normalized conservatively by dividing the sum of rock drain and wetland mass removal rates (g/d) by the average influent rate. 

Abbreviations: 
gpm = g-allon per minute 
g/d = gram per day 
g/d/gpm = gram per day per gallon pet minute 
% = percent 

Rock Drain In = inlet flow control box monitoring location 
Rock Drai_n MP = rock drain monitoring port 
Wetland Out = Wetland outlet discharge point monitoring location 

AMEC Environment & Infrastructure, Inc. 
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• 

Unit 
Process Te$1Run1 

.. 

Winter 1.5 gpnf · 
Rock Wint~r3gpm 
Drain Winter6 gpm 

Summer2oom 
. 

Winter 1.5 gpm 
Wetland Winter3gpm 

Cell Winter6gpm 
Summer2oom 
Winter 1.5 gpm 

Overall 
Winter3gpm 
Winter6 gpm 
Summer2 nnm 

Notes: 

• 
TABLE14 

MASS REMOVAL RATES: ZINC 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

... 
. . 

Total 
Mass· Mass 

Removal Normalized Removal 
Rate2,3 Removal Rate4

'
5 Percent Rat!:12,3 

Duration (g/d) (g/d/gpm) Removed (g/d) 

1/4/i013 - 2/5/2013 18 5._9 51% 16 
2/5/2013- 3/6/2013 21 4.8 44% 19 
3/6/2013 - 4/18/2013 35 4.9 44% 2Ei 

6/18/2013 - 9/19/2013 25 - ··-· 9.9 69% 20 
1/4/2013 - 2/5/2013 6.9 4.5 91% 6.8 
2/5/2013 - 3/6/2~13 13 4.8 87% 16 

3/Ei/2013- 4/18/2013 27 5.0 86% 32 
6/18/2013 - 9/19/2013 7.9 3.8 96% 8.1 

1/4/2013 - 2/5/2013" 25 8.2 95% 23 
2/5(2013 - 3/Ei/2013 34 7.7 93% 35 

3/6/2013 - 4/18/2013 62 8.6 92% 58 
6/18/2013 - 9/19/2013 33 13.0 98.9% 28 

• 
ame& 

Dissolved 

Normalized 
Removal Rate4.5 Percent. 

(g/d/gem) Removed 

5.2 51% 
3.5 37% 
3.6 36% 
7.9 65% 
4.4 99.5% 
5.8 99.8% 
5.9 99.9% 
3.,9 99.4% 
7.5 99.7% 
7.0 99.9% 
8.0 99.9o/o 
11.1 99.8% 

f -test run flow rates reflect target effluent flow rates. Summer test run mass removal rates were calculated using data collected between 6/18/13 and 9/19/13. 
2. Rock drain mass removal rates were determined by subtracting the average metals concentrations for two subsequent sampling events at Rock Drain MP 

from Rock Drain In and multiplying the difference against the corresponding average influent flow rates measured for those two sampling events. 
3. Wetland cell mass removal rates were determined by sut,t_racting the average metals concentrations for two subsequent sampling events at Wetland Out 

from Rock Drain MP and multiplying the difference against the corresponding average effluent flow rates measured for those two sampling events. 
4. Mass removal rates were normalized by dividing the mass removal rate by the average influent (rock drain) or effluent (wetland cell) flow rates 

corresponding to the sampling events; _ 
5. Overail removal rates were normalized conservatively by dividing the sum of rock dr8in and wetland mass removal rates (g/d) by the average inJiuent rate. 

Abbreviations: 
gpm = gallon per minute 
g/d = gram per day 
g/d/gpm = gram per day per gallon per minute 
% = percent 

Rock Drain In = inlet flow control box monitoring location 
Rock Drain MP = rock drain monitoring port 
Wetland Out = wetland outlet discharge point monitoring location 

AMEC Environment & Infra.structure, Inc. 
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• 

• 

Well Specifications 

Borehole 
Well 

Screen Screen 
Screen 

location Test Diameter 
Diameter 

Interval Length 
Interval 

ID Date (ID) Lithology 

(inches) (inches) (ft bgs) (feet) ... 

Wetland Wetland 
03/12/13 4.5 4.026 0 - 2.5 2.5 

MP-1 Matrix 

Wetland 
03/14/13 4.5 4.026 0 - 2.5 2.5 

Wetland 
MP-2 Matrix 

Notes: 
1. KGS Model, in which solution calculates radial hydraulic conductivity (Kr). 
2. Assumptions include the following. 

- Well screen is fully penetrating. 
- Screen length is 2.5 feet. 
- Aquifer thickness is 2.5 feet. 

- Entire thickness of wetland matrix is saturated. 

TABLE 15 
WETLAND CELL SLUG TEST RESULTS 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site. 
Dolores County, Colorado 

----- AQTESOLV Parameters Applied-----

General Aquifer Screen Radius 

Trans 
H(O) H b Kv/Kh d L 

depth 
r(c) r(eq) r(p) r(w) r(sk) 

(feet) (feet) (feet) . .. (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 
. 

1.0 
1.26 2.5 2.5 0 2.5 0 0.168 0 0 0.16775 0.16775 

0.5 

1.0 
0.89 .2.5 2.5 0 2.5 0 0.168 0 0 0.16775 0.16775 

0.5 

1.0 
0.85 2.5 2.5 0 2.5 0 0.168 0 0 0.16775 0.16775 

0.5 

0.41 

0.23 2.5 2.5 0.5 0 2.5 0 0.168 0 0 0.16775 0.16775 

0.33 

Abbreviations: 
b saturated thickness of aquifer 
d depth to top of well screen 
ft bgs feet below ground surface 
f/d feet per day 
t2 /d square feet per day 

H Pre-test static water column height · 

ame& 

Model Results2
'
3 

Aquifer Test 
Model Phase 

Solution K T 

-·- ... ·-- (f/d) (t2/d) 
Bouwer-Rice (1976) . 161 402 

slug out, KGS - Hyder et al. (1994)1 166 415 
unconfined 

test one Bou'wer-Rice (1976) 161 402 
KGS - Hyder et al. (1994)1 190 475 

Bouwer-Rice (1976) 190 475 
slug out, KGS - Hvder et al. (1994)1 206 515 

unconfined 
test two Bouwer-Rice ( 1976) 190 475 

KGS - Hvder et al. (1994)1 236 589 
Bouwer-Rice (1976) 197 493 

slug out, KGS - Hyder et al. (1994)1 198 496 
unconfined 

test three Bouwer-Rice (1976) 197 493 

KGS - Hvder et al. (1994)1 227 567 
slug out, Bouwer-Rice (1976) 1,874 4,685 
test one KGS - Hvder et al. (1994)1 2,286 5,715 

unconfined 
. slug· out, Bouwer-Rice (1976) 1,253 3,133 

test two KGS - Hyder et al. (1994)1 1,449 3,623 
slug out, Bouwer-Rice (1976) 1,322 3,305 
test three KGS - Hvder et al. (1994)1 1,557 3,893 

- H(O) is maximum displacement measured after slug is removed. H(O) observed maximum displacement (change in water level from static) 
ID inner diameter i - The slug is removed instantaneously .. 

- Some consolidation of wetland matrix has occurred. 
- Wetland matrix is a uniform mixture of 50 percent 2" river rock and 50 percent wood and bark chips. 

3. The very rapid response to slugs calculate~ on 3/14/13 indicated high K. Data were sparse, so results 
from analyses are approximations only. 

Reference Values of K: 
Gravel: 85 to 8501 f/d 
Gravel: 283 to 283,392 f/d 

Domenico and Schwartz, 1990 
Freeze & Cherry, 1979 

K hydraulic conductivity 
Kr radial hydraulic conductivity 
Kv/Kh vertical-to-horizontal hydraulic conductivity anisotropy ratic 
L saturated length of well screen 
r(c) inside radius of well casing 
r(eq) radius of downhole equipment 
r(p) inside radius of packer 
r(sk) outer radius of well skin (disturbed zone enveloping filter pack) 
r(w) radius of well (open or perforated interval) 
T transmissivity 
Traris depth Transducer depth 
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• 

Survey 
Start 

Date Time 
1/15/2013 15:00 
1/16/2013 10:56 
2/6/2013 12:15 

3/13/2013 12:20 
4/25/2013 9:30 
5/21/2013 10:04 
6/18/2013 14:30 
7/10/2013 15:~0 
8/15/2013 14:35 
9/19/2019 15:15 

Notes: 

• 
TABLE 16 

HYDROGEN SULFIDE SURVEY RESULTS 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Wetland MP-2 Wetland Out 

Breathing Zone 1 ft above Ground Monitoring Port Breathing Zone 1 ft above Ground 
Meter Badge Meter Badge Meter Badge Meter Badge Meter Badge 
loom) loom) loom) loom) fi>oin) fi>on,) looin) loom) loom) (ppm) 

0 0 0 0 0 0 0 0 4 0 
0 0 0 0 8 0 0 2.2 33 3.2 
0 0 0 0 3 0 0 0 19.5 0.9 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
b 0 () 0 () 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 - Q - Q 0 0 0 

• 
ame& 

Monitoring Port 
Meter Badge 
loom) loom) 

20 0 
33 3.1 
26 0 
20 0.28 
53 2.6 
0 0 

44 0 
16 0 
24 0.9 
20 0 

1. Hydrogen sulfide (H2S) surveys were completed using a calibrated RKI Eagle 2 or MSA Altair 5iR multi-gas meter and lndustial Science Gas Badge Plus or Pro badge$. Meters and 
badges were bump checked prior to performing each survey and set.to alarm at five parts per million (ppm) H 2S. 

2. H2S measurements were recorded at various locations around the constructed wetland (see survey field sheets in Appendix E). Ai each location, measurements were recorded in the 
breathing zone, at a height of one foot above the ground surface, within the rock drain and wetland celis, and at monitoring port openings. 

3. H2S was only detected at monitoring locations Wetland MP-2 and Wetland Out Therefore, only that data is presented here. Complete survey data is available in Appendix G. 

Abbreviations: 
Badge = Industrial Science Gas Badge Plus or Pro 
ft= foot 
H2S = hydrogen sulfide 
Meter = RKI Eagle 2 or MSA Altair 5iR 
ppm = part per million 
Wetland MP-2 = wetland monitoring port number two 
Wetland Out = wetland outlet discharge point monitoring location 

AMEC Environment & Infrastructure, Inc. 
P:\Project\16000s\SA11161300 - Rico-Argentine Mine Site\4000_REG ISSUES\4040 TreatStudyRpts\2013\WetlandPS\Completion\Fig_ Tbl\Rico_WetlandPS_Rpt_ T1-16_ 131101 Page 1 of 1 



ame& • 

FIGURES 

• 

i. 



• 
Otl m 

111. Pf At, 
APO 

. ~ 
.., 

rn 

Rico-Argentine Mine Site 

... 

• Corttr ,., 

l 
II V II AIU Ir.£ MO/NU 

ANr.o~ 
r s..u,.u 

• I B : dpv 

I 12• 

J u 

* 

•Dur.-,go 

I f ni 

Oli'A!l'GO t.<i-
u.r11 o 
4 •O'!r 

zn , m 

,tfE 
A.t,OIJN,: 

0 2.5 5 10 15 20 -- -- - ---- ---- Miles 

SITE LOCATION MAP 
Rico-Argentine Mine Site 
Dolores County, Colorado 

·eayhld 

Pro·ect No. SA111 61300 



• 

""Cl 
)( 

E 

• 2 
in 
Q) 
C: 

~ 
8 
Q'. 

I 
S:I a.. 
3: -(/) 

~ 
C: 
0 

~ 
E 
15 
<( u, 
0 
0 
0 
'<t .... 
~ 
in 
Q) 
C: 

~ 
Q) 

.£ 
c 
Q) 

e> 
<f 
8 
Q'. 

0 
0 
(") .... 
<O .... .... 
;;: SITE LAYOUT 

~ Rico-Argentine Mine Site 

• 0 Dolores County, Colorado 0 
0 
<O 

~ Date: 09/1 1/2013 SA11161300 
Q) ·e 
$: Figure 2 
a.. 



• • • 

t 
POND LAYOUT AND PILOT-SCALE 

CONSTRUCTED WETLAND 
Rico-Argentine Mine Site 
Dolores County, Colorado 

B : dpv Date: 10/22/2013 Pro·ect No. SA11161300 
0 150 300 

Feet ame Figure 3 



• 

2 
a. 

"' • c,i 

"' 0 
N ...... 
N 

' '" I "' • .., 
c,j 

~ 
:i 
) 
j ... 

I 
"' "i 
N 

~ 
li 
ui a. .., 
C 
0 

i 
j 
0 
ii: 
~ 
·5 
a, 

i 
a: 
::> 
(!) 

i 
C 

2 
0 
.2 
a: 
I 

g 
;;; - ~ 
~ -~ 
0 

I a. 
/ u 
:J 
a, 
::> 
a. 
/ 
.:J 

FLOW CONTROL 
BOX INLET PIPE 

FLOW CONTROL BOX
MONITORING LOCATION 

"ROCK DRAIN IN" 

EXISTING 
ROCK DRAIN 

INTO 

ROCK DRAIN 
INLET PIPE GATE 

VALVE 

FLOWMETER 

FLOW CONTROL BOX
MONITORING LOCATION 

"ROCK DRAIN IN" 

/7 
GATE VALVE ' 

AND FLOWMETER 

MONITORING PORT 
"ROCK DRAIN MP" 

ROCK DRAIN 
THERMISTOR 

MONITORING PORT 
"WETLAND MP-1" 

NORTHERN WETLAND 
' THERMISTOR 

SHEET PILE DIVIDER WALL 
UNDER ACCESS WALKWAY 

MONITORING PORT 
"WETLAND MP-2" 

SOUTHERN WETLAND 
THERMISTOR 

ACCESS WALKWAYS 

WETLAND OUTLET 
MANIFOLD 

ACCESS WALKWAY 

MONITORING PORT 
"ROCK DRAIN MP" 

MONITORING PORT 
"WETLAND MP-1" TOP OF 

CATIAILS 
REPLANTED FROM 
ON-SITE BORROW 
LOCATION 

MONITORING PORT 
"WETLAND MP-2" 

ACCESS WALKWAY 

SHEET PILE 
DIVIDER WALL 

HOPE 
INSULATING 

BALLS 

' 
4"-6" MULCH 

' 

FIBERGLASS 
SHEET PILES 

/ 

I ( I 2' Q" 

( 

ROCK ORA~ '.-,.~:·,·~'.i~.:.l:_~.;_.:::;_:_:· __ ;_:_::.--.--:~.~_-·:_ •. '.::_:-·,:,:.~.:.·::'.~:,,~~>.',~::·_:_:.::·_-.·_:_~_:::~;.;:.:-.·.',"C:·,:·, __ :_~:_·:::·~:.-_.·._,:~.'~::: .• . ~:-=·:_:.:_·_:.~::' ... _(_:.,.":,;.~.·.'.,· ... :,::· ·.·.c~.t_·_.'.:~::.·.~_::._[:··;:.:.:.·.:·:·;:;.-.:.:;~.:_~.;_-_'-,;_t,·N::.:.'.H~o.,Et~Ef~-R~::--:is~T:R . wrn1N~ ""c~\l I ti tr 
l11i--...~ ........ ~R:~A£C,~:~1x~o~~A~1~N1~..::.~~~:~·~i~:~~]-~~~~~;~:-~1 \ ~t 1:~ _ ~~~:_-~_M..,A-T_R_1x.J.~_:T~Hs~E~~Ru~f~1~~~~~:~ ·0·,~ ~!~I~ I ~ 

THERMISTOR 
11 BOTIOM OF 11 ~ Bs~Lti~~Lt~~g~R 
" FIBERGLASS II WALL TO PASS FLOW INTO II 
LJ ____ SHEET PILES _L_[L _ ANAEROBIC WETLAND _________________ _Jj 

I 

2" ROCK 
WETLAND OUTLET 
MAN IFOLD 

MONITORING PORT 
"WETLAND OUT" 
OUTFALL FOR BUCKET 
FLOW TESTING 

f:)OND 9 

CUEHT 

PROJECT 

~ 
NORTH 
NOT TO SCALE 

RICO-ARGENTINE MINE SITE 

- 30.6' 71.1' CONSTRUCTED WETLAND PILOT SCALE TEST 

CONSTRUCTED WETLAND 
GENERAL DETAILS 

DESIGNED BY RJB CHECKED BY HBS DATE 

ame DRAWN BY 

WINTER12-13_F4 



• 

9 
1.5 gpm 3gpm 

8 

I 
7 I 

-CII -~ 6 
i ... 
ls 
in 
C 

.S! 
ii 4 en -CD 
'1il 
tt: 3 
3 
0 
ii: 

2 

I 

I 
! r v,_ 

~ .. ;,: 

I , 

i 
! 
I 

~ ... J.. l 

I' I 
;; .A ...... ! 

I 
..... 

.... ~ 
,, 

~ 

\~..,--r-· 

1 
,.,..,.. 1 ...... 

I 

I 
0 I 

• 
FIGIJRE5 

FLOW RATES and CUMULATIVE INFLUENT VOLUME 
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FIGURE& ame& 
MONITORING PORT WATER ELEVATIONS 
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FIGURE7 

APPARENT HYDRAULIC CONDUCTIVITY OF WETLAND CELL MEDIA 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
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Dolores County, Colorado 
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FIGURES ame& 
WATER QUALITY PARAMETERS: ROCK DRAIN INLET FLOW CONTROL BOX 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT-SCALE TEST COMPLETION REPORT 
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FIGURE 9 arnec!' 
WATER QUALITY PARAMETERS: ROCK DRAIN MONITORING PORT 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT-SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 
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FIGURE 10 ame& 
WATER QUALITY PARAMETERS: WETLAND MONITORING PORT 1 

ST. LOUIS TUNNEL DISCHARGE CONSTRUC17ED WETLAND 
PILOT-SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 
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FIGURE 11 ame& 
WATER QUALITY PARAMETERS: WETLAND MONITORING PORT 2 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT-SCALE TEST COMPLE"IIION REPORT 
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FIGURE 1,2 ams& 
WATER QUALITY PARAMETERS: WETLAND OUTLET 

ST. LOl!JIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT-SCALE TEST COMPLE:J"ION REPORT 

Rico-Argentine Mine Site 
:Dolores County, Colorado 

Flow Reduction 

0 
1,5:gpm 3gpm 6.gpm 4gpm o.gpm 2gpm ...-----------.---'----r---"----r'-'--.-...C.C..,,--------=------~ 16 

-100 +-------------+---t--+-------------+ 14 

-200 ;----+----+------+---...---!--------------+ 12 

p~~~~~~~~~~~~~~#~P~ 
~~~~4##~###~$~#~~#~ 
----e--- YSI 556 ORP ----e- Sorade ORP DO measwed b)'YS1556on 1i15, 1/16, 1117, 2/19, and 

6/11l/13•omi11Eic! from trend. ·Sonde DO sensor removed· 
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FIGURE 13 
WATER QUALITY PARAMETERS: AVERAGE TEMPERATURE and SEC 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND PILOT 
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FIGURE 14 ame& 
WATER QUALITY PARAMETERS: AVERAGE DO and ORP 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Winter: 
1'.5gpm 

Winter: 
3gpm 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Winter: 
6gpm 

Flow 
Reduction 

Summer: 
2gpm 

14 ...-------------------------, 

12 

10 

-.J 8 -m 
s 
0 

6 C 

4 

2 

0 

500 

400 

300 

200 

~100 -D. 0 0::: 
0 

-100 

-200 

-300 

-400 

-500 

···•··· Rock Drain MP 

'·,,, - +-·Wetland MP-1 ', 

•---- ••••••• --"'-·Wetland MP-.2 
+ ______ -_-_ .... :,c._ __ ._::._· ..... -=--~-~~~---=-.:::,0,,-...::::------t ~ 

Winter: 
1.5 gpm 

-----o-__ 

Winter: 
3gpm 

-

·····-

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

-----0-------e-------0 

Winter: 
6gpm 

Flow 
Reduction 

..:-.... ___ _ 
--:-· -----· ...... _ 

Summer: 
2gpm 

--a-wetland Out 

DO data for WeUand MP-1 
(1.5 gpm only), VVeUand MP-
2, and Weuand Out calculated 
from YSI 556 data. 

Rock Drain MP sonde DO 
data was noi reliable after 
7/14/13; therefore, summer 
DO data was omitted for this 
location. 

___ J_..,_"',...~----------------'_,,,,......... ______ Rock Drain In .----- \ 

+--------------------''-------•-· Rock Drain MP 

' \ -+--Wetland MP-1 
' 

' ' • 

Bt-----99-___ -A-___ --t:8::t-----:::::_:-::: .... ~~ 

8 ---e---- -----e------1:1" 

--e--Wetland MP-2 

-a-Wetland Out 

P:\Project\16000s\SA11161300- Rico-Argentine Mina S1te\4000_REG ISSUES\4040 AMEC Er:ivironrnent & Infrastructure, Inc. 
Trea\SIUdyRpts\2013\WeUandPS\CompleUon\Flg_ Tbl\Rlco_WetiandPS_:Rpt_F13-15_ 1'5_AppB_Sonde_ 131101 Page 1 of 1 



• 

• 

• 

:c 
C. 

FIGURE 15 
WATER QUALITY PARAMETERS:. AVERAGE' pH 

ST. LOUIS TUNNEL DISCHARGE, CONSTRUCTED· WETLAND 
PILOT SCALE TEST COMPLETION REPORT 
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FIGURE 16 

ST. LOUIS POND SYSTEM pH: 2010-2013 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 
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DR-3A --- DR-3 - -e- -DR-4 --Rock Drain Inlet ----.tr--- DR-5 

DR-3A pH was measured during _injection tests by Hach autosampler, YSI 556, or YSI 6920 
sonde. DR-3, DR-4, and.DR-5 pH measured by Hanna Hj98130, HI 9828, YSI rn_ulti
param~tar me_t~r. EXTECH 00610 ExStik II, ExStik EC500, or Pace Analytical Laboratory. 
Pond 11 Outfall and Rock Drain Inlet pH measured by YSI 556 or YSI 8920 sonde. D_R-4 
measured to have pH 11.44 on 1 /15/13 ommitted from trend. 

AMEC Environment & lnfrastruct1.,1re, Inc. 
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FIGURE 17 

MATRIX TEMPERATURE DATA: ROCK DRAIN THERMISTER 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
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Note: All three of the L6 thermocouples were exposed 
above the matrix material surface. Therefore, L6 thermister 
data was omitted frail) analysis of matrix temperatures. 

AMEC Environment & Infrastructure, Inc. 
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FIGURE 18 

MATRIX TEMPERATURE DATA: WETLAND NORTHERN THERMISTER 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 
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Note: Northern Wetland fhermister L 1 thermocouple lost calibration on February 8, 2013, and 
began logging erroneous data points. Therefore, data subsequent to the 1.5 gpm test run was 
omitted. All three of the L6 thermocouples were exposed above the matrix material surface. 
Therefore, LS thermister data was omitted from analysis of matrix temperatures. 

AMEC Environment & lnfrast~ct1.,1re, Inc. 
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FIGURE 19 

MATRIX TEMPERATURE DATA: WETLAND SOUTHERN THERMISTER 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 
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Note: Southern Wetland Thermister L3 thermocouple lost calibration on July 16, 2013, and 
began logging erroneous data points. Data subsequent to that date was omitted. All three of 
the L6 thermocouples were exposed above the matrix material surface. Therefore, L6 
thermlster data was omitted from analysis of matrix temperatures. 

AMEC Environment & Infrastructure, Inc. 
Page 1 of 1 
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FIGURE20 amec!' 
LABORATORY ANALYTICAL ·RESULT'S: S•DAY BOD and TOC 
ST. LOUIS Tl!JNNEL DISCHARGE CONSTRUCTED WETLAND 
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FIGURE 21 ame& 
LABORATORY ANALYTICAL RESULTS: SULFATE and SULFIDE 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 
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FIGURE22 ame& 
LABORATORY ANALYTICAL RESULTS: ARSENIC 

ST. LOt:JIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
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FIGURE23 ame& 
LABORATORY .ANALYTICAL RESULTS: IRON 
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FIGURE24 ame& 
LABORATORY ANALYTICAL RESULTS: MANGANESE 
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FIGURE25 ame& 
LABORATORY ANALYTICAL RESULTS: CADMIUM 
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PILOT SCALE TEST COMPLETION REPORT 
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FIGURE26 
LABORATORY ANALYTICAL Ra!:SUL TS: ZINC 
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MASS REMOVAL RATES: IRON 
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MASS REMOVAL RATES: CADMIUM 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
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FIGURE 30 ame& 
MASS REMOVAL RATES: ZINC 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 
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FIGURE 31 ame 
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LABORATORY ANALYTICAL RESULTS: ROCK DRAIN MATRIX 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
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1. Plots indicate metals concentrations across the rock drain, with axes indicating feet from the northwest corner of the cell. 
2. Larger circles indicate higher concentrations; smaller circles indicate lower concentrations. 
3. Relative circle sizes compare relative concentrations between sampling events (December 2012 and May 2013) for each 

metal but not between different metals. Scaling between different metals is for conceptual purposes only. 
4. May 2013 samples were collected from only three rock drain locations: northeast corner, center, and southwest corner. 
5. All distances and sample locations are approximate . 
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FIGURE 32 ame 
LABORATORY ANALYTICAL RESULTS: WETLAND CELL MATRIX 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 
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1. Plots indicate metals concentrations across the wetland cell, with axes indicating feet from the northwest corner of the cell. 
2. Larger circles indicate higher concentrations; smaller circles indicate lower concentrations. 
3. Relative circle sizes compare relative concentrations between sampling events (December 2012 and May 2013) for each 

metal but not between different metals. Scaling between different metals is for conceptual purposes only. 
4. No samples were collected from the southernmost end of the wetland cell in December 2012. 
5. All distances and sample locations are approximate . 
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FIGURE 33 

TRACER STUDY NUMBER 1: FEBRUARY 2013 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCAl,..E TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 
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FIGURE34 

TRACER STUDY NUMBER 2: MARCH 2013 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 
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FIGURE35 
SLUG TEST NORMALIZED PRESSURE HEAD: WETLAND MP-1 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 
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FIGURE 36 

SLUG TEST NORMALIZED PRESSURE HEAD: WETLAND MP-2 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
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• • • 
Rock Drain - View South from Inlet ame 

January 3, 2013 January 4, 2013 January 24, 2013 February 27, 2013 

March 6, 2013 June 6, 2013 June 18, 2013 July 10, 2013 

July 26, 2013 August 14, 2013 

AMEC Environment & Infrastructure Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scafe Test Completion Reporl A-1 



• • • 
Rock Drain - View North from Rock Drain MP ame 

January 4, 2013 January 22, 2013 January 24, 2013 February 6, 2013 

February 14, 2013 February 27, 2013 March 6, 2013 

March 12, 2013 March 13. 2013 March 19, 2013 April 11 , 2013 

AMEC Environment & Infrastructure Inc. 
St. Louis Tunnel Discharge Constructed Welland P//ol Scale Test Completion Report A-2 
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Rock Drain - View North (continued) ame 

May 17, 2013 May 29, 2013 June 18, 2013 July 1 O, 2013 

July 26, 2013 August 14, 2013 August 27, 2013 September 19, 2013 

AMEC Environment & Infrastructure, Inc. 

St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Repo,t A-3 
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January 4, 2013 - Rock Drain MP 

February 14, 2013 - Manganese Deposition during 
Rock Drain Matrix Potholing 

March 19, 2013 - Floating Balls 

• 
Rock Drain - Iron Deposition and Water Levels 

February 14, 2013 - Iron and Standing Water 

February 14, 2013 - Iron Deposition during 
Rock Drain Matrix Potholing 

Apnl 1, 2013 - Floating Balls and Iron 

February 14, 2013 - Suspended Solids - North End of 
Rock Drain dunng Matnx Potholing 

March 6, 2013 - Floating Balls 
Northern End of Rock Drain 

Apnl 11 , 2013 - Overflow near 

St. Louis Tunnel Discharge Constructed Wetland Pilot Scala Test Complelton Report 
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February 14, 2013-Suspended Solids- North End of 
Rock Drain during Matrix Potholing 

March 6. 2013 - Floating Balls and Iron 
Northern End of Rock Drain 

May 2. 2013 - Matrix Sampling 
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Northem End of Rock Drain 

July 10, 2013-Fioating Balls 
Northam End of Rock Drain 
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Rock Drain - Iron Deposition and Water Levels (continued) 
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August 14, 2013 - Floating Balls 
Rock Drain MP 

Northeastem Comer of Rock Drain 

July 26, 2013 - Floating Balls 
Northam End of Rock Drain 

September 19, 2013 - Floating Balls 
Rock Drain MP 

St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report 
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Iron and Manganese Deposition 

July 26, 2013 - Floating Balls 
Rock Drain MP 

AMEC Environment & Infrastructure, Inc. 
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• • • 
Wetland Cell - View South from Wetland MP-1 ame 

January 3, 2013 January 4, 2013 January 22, 2013 January 24 , 2013 

February 6, 2013 February 14, 2013 February 20, 2013 February 27, 2013 

March 6, 2013 March 7, 2013 March 12, 2013 March 13, 2013 

AMEC Environment & Infrastructure Inc. 
St. Lows Tunnel Discharge Constructed WeVand P#ot Scala Test Comp/el/on Report A-6 
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Wetland Cell - View South (continued) 

March 19, 2013 April 11, 2013 May 17, 2013 May 29, 2013 

June 3, 2013 June 18, 2013 July 10, 2013 July 26, 2013 

August 14, 2013 August 27, 2013 September 19, 2013 

AMEC Environment & Infrastructure, Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-7 



• • • 
Wetland Cell - View North from Wetland MP-2 

January 4, 2013 January 22, 2013 January 24, 2013 February 6, 2013 

February 14, 2013 February 20 , 2013 February 27, 2013 March 6, 2013 

March 12, 2013 March 13, 2013 March 19, 2013 April 11 , 2013 

AMEC Environment & Infrastructure, Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Complellon Report A-8 
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Wetland Cell - View North (continued) 

May 29, 2013 June 3, 2013 June 18, 2013 July 10, 2013 

July 26, 2013 August 14, 2013 August 27. 2013 September 19, 2013 
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St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-9 
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Wetland Cell - Transition Zone - Iron Precipitation, Surface Flow, Algal Growth 

February 6, 2013 - Northeastern Corner February 14, 2013 - Northeastern Comer February 14, 2013- Northeastern Comer February 20, 2013 - Northeastern Comer 

February 20, 2013 - Northeastern Comer February 27, 2013 - Northeastern Comer February 27, 2013 - Wetland MP-1 March 6, 2013 - Northeastern Comer 

March 7, 2013 - Northeastern Comer March 12, 2013- Northeastern Comer March 12, 2013 - Northam End March 12, 2013 - Hay Bale Placement 
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Wetland Cell - Transition Zone (continued) ame 

March 13, 2013 - WeHand MP-1 March 13, 2013 - Northwestern Comer March 19, 2013 - Northeastern Comer March 19, 2013- Northwestern Comer 

Apnl 11, 2013 - Northeastern Comer Apnl 11 , 2013 - Northwestern Corner April 11 , 2013 - South of Hay Bales April 11, 2013 - Wetland MP-1 

May 17, 2013 - Northeastern Comer May 17, 2013 - Northwestern Comer May 29, 2013 - Northeastern Comer May 29, 2013 - Northwestern Comer 

AMEC Environment & Infrastructure, Inc. 
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Wetland Cell - Transition Zone (continued) 

June 3, 2013 - Wetland MP-1 

July 10, 2013 - Northeastern Comer 

-July 26, 2013 - Northeastern Comer 

June 18, 2013- Northeastern Comer 

July 10, 2013 - Northwestern Comer 

July 26, 2013 - Northwestern Comer 

St. Lows Tunnel Discharge Constructed Wetland Pilot Scafe Test Completion Report 

June 18, 2013 - Northwestern Comer 

July 10, 2013 - Wetland MP-1 

August 14, 2013 - Northeastern Comer 

• 

July 26, 2013 - Wetland MP-1 

August 14, 2013- Northwestern Comer 

AMEC Environment & Infrastructure Inc. 
A-12 



• • • 
Wetland Cell - Transition Zone (continued) 

August 14, 2013-Wetland MP-1 August 27, 2013-Wetland MP-1 August 27, 2013- Northeastern Comer August 27, 2013 - Northwestern Comer 

September 19, 2013 - Northeastern Corner September 19, 2013 - Northwestern Comer September 19, 2013 -Wetland MP-1 September 19, 2013-Wetland MP-1 

AMEC Environment & Infrastructure Inc. 

St. Louis Tunnel Discharge Conslll.Jcled Wetland Pilot Scale Test Completion Report A-13 



• • • 
Wetland Cell - Matrix Surface Deposits 

January 3, 2013 January 22, 2013 January 22, 2013 January 24 , 2013 

~-1.: ~--
r/ ~~ "' · 

:r f!J;,., ., . · .. -
r;,-. · .. --~-~-. . 
,. . • t . 
;;,r .......... . ... . ~ ... . . ,,. .. . 

....,,~~.;,. ' .. . 
-··. L • .. 

February 6, 2013 February 14, 2013 February 14, 2013 February 20, 2013 

February 20, 2013 March 6, 2013 March 6, 2013 March 12, 2013 

AMEC Environment & Infrastructure, Inc. 
St. Lows Tunnel Discharge Constructed Wetland Pilot Scale Test Complet,on Report A· 14 



• • 
Wetland Cell - Matrix Surface Deposits (continued) 

May 2, 2013 -Water Drained from 
Constructed Wetland 

July 26, 2013- Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

August 27, 2013 - Pink Color May Indicate 
Presence of Purple Sulfur Bactena 

May 29, 2013 

July 26, 2013 - Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

August 27, 2013- Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

St. Louis Tunnel Discharge Constructed Welland Pilot Scale Test CompletJon Report 

June 3, 2013 

August 14, 2013 - Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

September 19, 2013 - Pink and Green Colors May 
Indicate Presence of Sulfur Bactena 

• 
ame 

July 10, 2013 - Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

August 14, 2013- Pink Color May Indicate 
Presence of Purple Sulfur Bacteria 

September 19, 2013 - Pink and Green Colors May 
Indicate Presence of Sulfur Bacteria 

AMEC Environment & Infrastructure, Inc. 
A-15 



• • • 
Wetland Outlet ame 

January 3, 2013 - Metal Sulfide Deposit January 3, 2013- Sulfur Biofilm January 3, 2013 - Metal Sulfide & Sulfur Deposit January 22, 2013 

January 22, 2013 March 6, 2013 March 7, 2013 March 12, 2013 

March 19, 2013 April 1, 2013 May 17, 2013 May 29, 2013 

AMEC Environment & Infrastructure Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-16 



• • • 
Wetland Outlet (continued) ame 

June 3, 2013 June 18, 2013 July 10, 2013 July 26, 2013 

August 14, 2013 August 14, 2013 August 27, 2013 September 19, 2013 

AMEC Environment & Infrastructure, Inc. 
St. Lows Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-17 



• • • 
Wetland Outlet - Pond 9 Mixing Zone ame 

J 
January 24, 2013 February 6, 2013 February 14, 2013 February 20, 2013 

February 27, 2013 March 6, 2013 March 7, 2013 March 12, 2013 

March 13, 2013 March 13, 2013 - Algae In Pond 9 Outfall March 19, 2013 April 1 , 2013 - View Northwest 

AMEC Environment & Infrastructure, Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-18 



• • • 
Wetland Outlet - Pond 9 Mixing Zone (continued) ame 

April 11 , 2013 May 17, 2013 May 21 , 2013 May 29, 2013 

June 3, 2013 July 10, 2013 July 26, 2013 August 27, 2013 

September 19, 2013 September 19, 2013 September 19, 2013 September 19, 2013 

AMEC Environment & infrastructure, Inc. 
St. Lows Tunnel Discharge Constrocted Wetland Pilot Scale Test Completion Report A-19 



• • • 
Constructed Wetland Exclusion Zone - February 2013 ame 

Rock Drain View South WeUand OuUet Exclusion Zone S1gnage H2S Signage 

Tracer Study Number 2 - March 14, 2013 

Northern Access Walkway WeUand MP-1 Wetland MP-1 Wetland MP-1 

Divider Wall Bulkhead Fitting Screen Installation - May 16, 2013 

Rock in Divider Wall Bulkhead Fitting Rock in Divider Wall Bulkhead Fitting Screen Installed Over Bulkhead Fitting in Rock Drain Screen Installed Over Bulkhead Fitting in Wetland Cell 

AMEC Environment & Infrastructure, Inc. 
St. Louis Tunnel Discharge Constructed Welland Pilot Scale Test Completion Report A-20 



• 

Near Rock Drain Inlet Pipe 
Top Surface or Rock - Iron Deposition 

Northeastem Test Pit 
Near Surface 

Northeastem Test Pit 
Four Inches Deep - lnoculum 

• 
Rock Drain Matrix Sampling - May 2, 2013 

Near Rock Drain Inlet Pipe 
Bottom Surface or Rock - Manganese Oxide 

Northeastern Test P,t 
Six Inches Deep 

Northeastem Test Pit 
Rock Pile from Test Pit 

Northeastem Test Pit 
Top Surface or Rock - Iron Deposition 

Northeastem Test Pit 
15 Inches Deep 

Northeastem Test Pit 
Six Inches Deep - Suspended Iron 

St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Complebon Report 

• 
ame 

Northeastern Test Pit 
Bottom Surface of Rock - Manganese Oxide 

Northeastem Test Pit 
20 Inches Deep 

Northeastern Test Pit 
20 Inches Deep - Suspended Iron 

AMEC Environment & Infrastructure, Inc. 
A-21 



• • 
Rock Drain Matrix Sampling - May 2, 2013 (continued) 

Southwestem Test P,t 
Near Surface 

Southwcstem Test Pit 
Rock Pile from Test Pit 

Southwestem Test Pit 
Three Inches Deep 

Rock Drain Surface near Center of Cell 
Iron Deposited on Surface 

St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion RepOtt 

Southwestern Test Pit 
12 Inches Deep 

Center Test Pit 

Southwestern Test P,t 
12 Inches Deep 

Center Test Pit 

• 

AMEC Environment & Infrastructure, Inc. 
A-22 



• 

Transition Zone 

Elemental Sulfur Crystals 
on Matnx Surface 

Wetland Outlet Effluent Piping 
Elemental Sulfur Biofilm 

• 
Wetland Cell Matrix Sampling - May 2 and 3, 2013 

Transition Zone 
Surface Iron Deposit - Metal Su lfides Below Surface 

Elemental Sulfur Crystals 
on Matrix Surface 

Welland Outlet Effluent Piping 
Elemental Sulfur Biofilm 

Hay Bales and Lower Extent 
of Transition Zone 

Sulfur Biofilm on Matrix Surface 
Metal Sulfides Below Surface 

Matrix Sampling Locations 
1 A through 3C 

St. Lows Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report 

Hay Bales and Lower Extent 
of Transition Zone 

Rock near Wetland Outlet 
Elemental Sulfur Blofilm 

Matrix Sampling Locations 
1 D through 30 in Foreground 

• 

AMEC Environment & Infrastructure, Inc. 
A-23 



• • • 
Wetland Cell Matrix Sampling - May 2 and 3, 2013 - Potholes ame 

3A - Northeastern Comer 3C - Eastern Side 30 - Southeastern Comer 

2A - Northern End 2B - North Central 20 - Southern End 

1A- Northwestern Comer 1 B - Western Side 1 C - Western Side 10 - Southwestern Corner 

AMEC Environment & Infrastructure. Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-24 



• • • 
Wetland Cell Matrix Sampling - May 2 and 3, 2013 - Excavated Material ame 

3A - Northeastern Comer 38 - Eastern Side 3C - Eastern Side 3D - Southeastern Comer 

2A - Northern End 28 - North Central 2C - South Central 2D - Southern End 

1A- Northwestern Comer 18-Western Side 1C-Westem Side 1 D - Southwestern Comer 

AMEC Environment & Infrastructure Inc. 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Completion Report A-25 
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APPENDIXB 

YSI 6920 Sonde Continuously Logged Water Quality Data 

• 

• 



• 

• 

• 

FIGURE B-1 
SONDE WATER QUALITY PARAMETERS: ROCK DRAIN INLET FLOW CONTROL BOX 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
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PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Flow Reduction 
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2/27113 - Installed sonde with optical DO sensor & began calibrating DO sensor to true barometric pressure. 
511/13 - Sondes removed when flow shut off; replaced on 7/10/13. 
7/24113 - Sande data not logged until next sampling event on 8/14113. •ORP 
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• 

• 

• 

FIGURE B-2 ame 
SONDE WATER QUALITY PARAMETERS: ROCK DRAIN MONITORING PORT 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
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Rico-Argentine Mine Site 
Dolores County, Colorado 
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7/24113 - Sonde data not logged until next sampling event on 8/15113. DO data not rel iable thereafter. 
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• 

• 

• 

FIGURE B-3 
SONDE WATER QUALITY PARAMETERS: WETLAND MONITORING PORT 1 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Flow Reduction 
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1/8 - 1/22 - DO not re liable, data removed from trend 
2113 - 2119 - Sonde removed to Install optical DO sensor 
2119 - Installed sonde with optical DO sensor & began calibrating DO sensor to true barometric pressure 
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• 

• 

• 

FIGURE B-4 ame 
SONDE WATER QUALITY PARAMETERS: WETLAND MONITORING PORT 2 

ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 
PILOT SCALE TEST COMPLETION REPORT 
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Rico-Argentine Mine Site 
Dolores County, Colorado 

Flow Reduction 
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1/8 - 216 - DO not reliable, data removed from trend 
216 - 2119 - Sande removed to install optical DO sensor 
2119 - Installed sonde with optical DO sensor; DO data still unreliable due lo membrane fouling 
2127 - 3/6 - Data not recorded 
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• 

FIGURE B-5 ame 
SONDE WATER QUALITY PARAMETERS: WETLAND OUTLET 
ST. LOUIS TUNNEL DISCHARGE CONSTRUCTED WETLAND 

PILOT SCALE TEST COMPLETION REPORT 
Rico-Argentine Mine Site 
Dolores County, Colorado 

Flow Reduction 
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1/8 - 2/12 - DO not reliable, data removed from trend 
2/12- 2/19 - Sande removed to Install optical DO sensor 
2/19 - Installed sonde with optical DO sensor; DO data still unreliable due to membrane fouling 
5/1/13 - Sondes removed when flow shut off; replaced on 7/10/13. 
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APPENDIXC 

Scotch Creek SNOTEL Site Air Temperature Data 

• 

• 



• 

• 

• 

Colorado SNOTEL Site SCOTCH CREEK • NRCS National Water and Climate Center 

Observed Maximum Minimum Average 
Temperature Temperature Temperature Temperature 

Date (°C} (°C} (OC) (OC) 
1/112013 -19.7 -1.3 -19.7 -8,0 
1/2/2013 021.0 -3.2 -2~,.5 -16.1 
1/3/2013 -20.5 1.2 -2j.1 -14.1 
1/4/2013 -17.3 -0.2 -22.6 -14.8 
1/5/2013 -15.0 2:8 -17.8 -10.9 
1/6/2013 -11. 1' 7.3 -15.2 -8.2 
117/2013 -8.2 4.3 -11.7 -4.1 
1/8/2013 -11.7 8.1 -11.7 -5,0 
1/9/2013 -8.2 9.2 -12.4 -4.7 

1/10/2013 -8.5 9.4 -10.0 -3.8 
1/1112013 -3.9 5.2 -8.7 -2.7 
1/12/2013 -21,5 -2.6 -21.5 -12.0 
1/13/2013 -23.9 -8.1 -27.4 -21.2 
1/14/2013 -20.5 -11.7 -23.9 -16.7 
1/15/2013 -26.7 -10.4 -26.9 -18.2 
1/16/2013 -12.8 -1.7 -27.1 -13,5 
1/17/2013 -7.8 7.4 -13.4 -6.0 
1/18/2013 -9.5 6.2 -9.6 -3.7 
1/19/2013 -11.6 8.0 -12.7 -6.1 
1/20/2013 -10.6 10.2 -13.1 -5.6 
1/21/2013 -9.8 9.2 -13.5 -6.1 
1/22/2013 -7.8 10.5 -10.6 -3.7 
1/23/2013 -9.1 12.3 -9.2 -3.0 
1/24/2013 -5.0 10.9 -10.9 -2.7 
1/25/2013 -0.2 7.4 -5.4 0.1 
1/26/2013 0.7 6.2 -0.5 1.6 
1/27/2013 0.5 2.1 0.1 1.2 
1/28/2013 -0.3 4.5 -1.0 0.6 
1/29/2013 -8.2 -0.1 -8.2 -3.7 
1/30/2013 -12.4 -6.1 -17.7 -11.4 
1/31/2013 -6.4 -2.0 -15.3 -8.1 
2/1/2013 -13.1 5.1 -13.1 -5.5 
2/2/2013 -12.3 4.9 -14.4 -7.4 
2/3/2013 -8.5 8.3 -13.5 -5.1 
2/4/2013 -9.8 2.4 -10.7 -4.5 
2/5/2013 -10.5 7.3 -13.1 -5.4 
2/6/2013 -7.8 10.3 -11.5 -3.4 
2/7/2013 -9.2 5.8 -9.5 -4.0 
2/8/2013 -8.7 7.1 -14.9 -5.3 
2/9/2013 -2.3 2.6 -8.8 -1.8 

2/10/2013 -9.8 -1.8 -9.8 -6.1 
2/11/2013 -8.1 -3.1 -9.8 -7.6 
2/12/2013 020.5 -2.1 -20.5 -10.4 
2/13/2013 -16.2 2.2 -22.3 -12.6 
2/14/2013 -12.4 7.4 -16.5 -7.2 
2/15/2013 -14.2 3.6 -15.2 -8.1 
2/16/2013 -12.5 t.6 -15.5 -7.7 
2/17/2013 -11.6 8.7 -14.2 -5.4 
2/18/2013 -5,5 6.4 -12.7 -3.6 
2/19/2013 -13.4 4.9 -16.1 -6.4 
2/20/2013 -5.9 4.7 -16.3 -5.9 
2/21/2013 -11.5 -2.3 -11.6 -6.2 
2/22/2013 -9.3 0.5 -12.9 -7.2 

AMEC Environment & Infrastructure, Inc. 
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• 

• 

• 

Colorado SNOTEL Site SCOTCH CREEK • NRCS ,National Water and Climate Center 

Observed Maximum Minimum Average 
Temperature Temperature Temperature Temperature 

Date (°C} (°C} C°C} (°C} 
2/23/2013 -19.3 -2.3 -19.3 -10.1 
2/24/2013 -10.7 2.2 -20.1 -9.0 
2/25/2013 -17.0 -2.1 -22.7 -12.8 
2/26/2013 -13.1 6.2 -17.6 -7.4 
2/27/2013 -18.3 -3.0 -18.3 -10.5 
2/28/2013 -16.5 1.8 -21.3 -11.1 

3/1/2013 -3.9 4.3 -18.7 -7.0 
3/2/2013 -4.7 9.4 -7.7 0.1 
3/3/2013 -3.7 13.4 -8.0 0.6 
3/4/2013 -0.3 7,5 -5.7 0.4' 
3/5/2013 -12.4 5.2 -12.4 -1,5 
3/6/2013 -4.1 9.9 -15.5 -3.8 
3/7/2013 -3.1 10.5 -6.7 0.6 
3/8/2013 -3.6 10.7 -5.9 0.9 
3/9/2013 -3.6 3.0 -3.7 -1.4 

3/10/2013 -10.7 -0.3 -10.8 -4.8 
3/11/2013 -10.9 6.4 -14.5 -5.3 
3/12/2013 -7.3 9.2 -12.3 -2.7 
3/13/2013 -5.8 11.4 -8.4 -0.1 
3/14/2013 -2.7 13.1 -7.9 1.1 
3/15/2013 -2.4 16.0 -5.9 2.9 
3/16/2013 -t.5 14.7 -3.9 3.4 
3/17/2013 -4.2 10.0 -4.2 2.0 
3/18/2013 -~ .. 8 7.9 -5.1' 1.1 
3/19/2013 -5.4 6.2 -5;8 -0.4 
3/20/2013 ~7.9 7.4 -7.9 -0.3 
3/21/2013 -0.3 6.0 -8.8 -1.0 
3/22/2013 -9.8 6.6 -9.8 -0.1 
3/23/2013 -6.2 7.2 -10,5 -2.0 
3/24/2013 -17.8 -5.2 -17.8 -10.2 
3/25/2013 -15.7 0.4 -19,9 -9.9 
3/26/2013 -5.7 5.2 -18.5 -5.8 
3/27/2013 0.7 7.9 -8.1 0.3 
3/28/2013 -2.4 11.4 -2.8 2.9 
3/29/2013 -1.7 11.9 -3.2 2.8 
3/30/2013 -2.5 12.2 -2,9 3.0 
3/31/2013 -2.2 13.0 -4,0 3.0 I 
4/1/2013 -0.6 13.6 -4.8 3.1 
4/2/201.3 -1.9 12.0 -2.3 3.5 
4/3/2013 -6,1 7.2 -6.1 -0.7 
4/4/2013 .;3.9 11.4 -7.2 1.0 
4/5/2013 -1.1 13.7 -5.1 3.3 
4/6/2013 0.6 11.5 -1.2 4.3 
4/7/2013 0.2 12.8 -2:8 4.4 
4/8/2013 -1.3 11.4 -2.5 3.3 
4/9/2013 -2.6 7.5 -2.7 1.2 

4/10/2013 -7.0 3.4 -7.4 -2.1 
4/11/201.3 -7.0 4.7 -10.1 -3] 
4/12/2013 -5.7 7.0 -8.0 -0.7 
4/13/2013 -4.5 10,7 -7.8 0.5 

; 4/14/2013 6,0 10.6 -6.2 3;8 

i 
4/15/2013 4'.7 9.0 -1.0 3.6 
4/16/2013 2,3 12.1 1.5 6.1 

AMEC Environment & Infrastructure, Inc. 
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• 

• 

• 

Colorado SNOTEL Site SCOTCH CREEK - NRCS National Water and Climate Center 

Observed Maximum Minimum Average 
Temperature Temperature Temperature Temperature 

Date (DC) (DC) (DC) (DC) 

4/17/2013 2.6 11.7 -0.2 5,8 
4/18/2013 -8.8 2.8 -8.8 -2.3 
4/19/2013 -10.6 -1..0 -10.7 -6.6 
4/20/2013 -0.7 7.4 -12.1 -1.7 
4/21/2013 -4.1 7.6 -4.2 0,5 
4/22/2013 2.1 11.2 -6.5 2.5 
4/23/2013 -1.4 12,9 -1.4 5.9 
4/24/2013 -5.9 5;8 -6.6 0,5 
4/25/2013 -1.2 10.1 -7.8 1.3 
4/26/2013 -0.8 12.4 -1.7 4.7 
4/27/2013 -1.8 13.0 -3.3 3,8 
4/28/2013 -1,5 15,5 -3.8 4.7 
4/29/2013 -0.1 17.7 -3.1 6.2 
4/30/2013 0.9 17.7 -1.2 7.5 

5/1/2013 3.0 17.3 0.0 8,5 
5/2/2013 -3.4 11.0 -3.4 3.6 
5/3/2013 -4.0 12.1 -5.8 2.2 
5/4/2013 -2.1 15.1 -5.9 4,0 
5/5/2013 7.0 15.7 -4.1 5.8 
5/6/2013 4.5 13.1 2.8 7.2 
517/2013 1.3 6.6 1.3 3.5 
5/8/2013 1,5 10.2 -0.2 4.0 
5/9/2013 -0.3 6.7 -0.4 1.8 

5/10/2013 -1.2 6.2 -1.3 1.9 
5/11/2013 -0.9 12,8 -2.7 3.2 
5/12/2013 0.1 13.9 -2.2 4.9 
:5/13/2013 1.1 17.7 -0.6 7.2 
5/14/2013 2.8 19.3 -0.4 9.1 
5/15/2013 4.0 18.2 1.1 8.5 
5/16/2013 1.5 19.6 1.5 9.7 
5/17/2013 2.2 19.0 -0.3 8.7 
5/18/2013 3.4 18.4 0.0 8.7 
5/19/2013 0.8 14.4 -0.1 6.4 
5/20/2013 -0.8 10.8 -2.2 3.1 
5/21/2013 0.2 12.6 -2.7 3.6 
5/22/2013 0.3 15.6 -2.1 6.3 
5/23/2013 3.4 18.4 -1.0 9.2 
5/24/2013 3.4 20.5 1.5 11.1 
5/25/2013 1,5 19.4 0.9 9,3 
5/26/2013 1.9 19.6 -0.6 9.3 
5/27/2013 0.9 18.9 0.3 9.0 
5/28/2013 0,3 17,9 -0.5 8.1 
5/29/2013 3.5 16.1 -0.7 8.2 
5/30/2013 1.9 12,5 0.0 5.3 
5/31/2013 0,6 15.9 0.6 7.8 
6/1/2013 -0.4 15;3 -1.0 7.4 
6/2/2013 0.9 21,5 -1.9 9.0 
6/3/2013 5.3 21.1 -0.4 10.9 
6/4/2013 3.6 20.6 2.9 10.9 
6/5/2013 4.2 21.8 3.2 11.9 
6/6/2013 3.0 21.5 2.4 11.5 
617/2013 4.1 22,5 1.2 11.4 
6/8/2013 4.3 21..7 2.4 11.7 
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Colorado SNOTEL Site SCOTCH CREEK - NRCS National Water and Climate, Center 

Observed Maximum Minimum Average 
Temperature Temperature Temperature Temperature 

Date (OC) (OC) (OC) (OC) 
6/9/2013 5.5 25.1 2.7 13.5 

6/10/2013 6.0 27.0 3.4 14.5 
6/1'1/2013 7.0 26.4 4.5 15.0 
6/1;2/2013 4.6 23.2 4.6 13.2 
6/13/2013 7.4 25.3 4.0 13.8 
6/14/2013 10.1 24.2 6.1 15.0 
6/16/2013 3.5 23.0 3.5 13.5 
6/16/2013 4.5 21.4 1'9 10.9 
6/17/2013 5.5 21.8 3.7 11.9 
6/18/2013 4.0 22.7 3.3 12.6 
6/19/2013 4.3 23·.6 2.6 12.4 
6/20/2013 5.0 23.4 2.6 12.7 

; 

6/21/2013 4.3 22.8 2.5 12.3 
6/22/2013 4.6 22.7 3.0 12.1 
6/23/2013 3.5 22.2 2.1 11.7 
6/24/2013 4.4 22.8 1.8 11.7 
6/25/2013 6.8 20.4 3.4 11.8 
6/26/2013 5.0 22.6 3.0 12.0 
6/27/2013 7.6 27.1 3.6 15.0 
6/28/2013 8.5 27.2 6.2 15.5 
6/29/2013 9.7 27.3 7.4 15.1 
6/30/2013 8.8 25.4 6.8 13.8 
7/1/2013 7.7 24.9 5;8 14.6 

I 7/2/2013 10.2 25.9 6.8 15.6 
7/3/2013 12.4 26.6 8.3 16.0 
7/4/2013 11.6 25.5 6.3 16.3 
7/5/2013 13.8 25.2 10.3 17.0 

'' 7/6/2013 10,8 24.5 10.7 16.7 
7/7/2013 11.9 25.0 8.6 16.1 
7/8/2013 12.1 26.3 8.2 16.6 
7/9/2013 11.0 27.0 8,5 16,9 

7/10/2013 10.2 27.5 8.5 16.6 
7/11/2013 8.9 27.9 8:9 17.1 
7/12/2013 10.1 -99.9 -99.9 14.4 
7/13/2013 9.8 23.2 8.2 13.9 
7/14/2013 10.0 24.0 7.6 15.3 
7/15/2013 9.4 24.0 8,8 13.6 
7/16/2013 9.4 19.2 8.8 11·.9 
7/17/2013 10.2 16.9 8.1 11.5 
7/18/2013 11..4 19.3 8.9 13.2 
7/19/2013 9.4 20.7 8.1 12.8 
7/20/2013 9.8 21.7 7.2 12.8 
7/21/2013 9.3 25.4 7.4 14.7 
7/22/2013 6.7 23.5 6;6 12.8 
7/23/2013 8.5 24.3 5.7 13.3 
7/24/2013 9.9 25.2 6.5 14.3 
7/25/2013 9.7 24.6 9.1 15.1 
7/26/2013 8,5 25.1 7.7 15.0 
7/27/2013 11.0 25.3 7.9 16.2 
7/28/2013 11.3 22.6 8.7 14.4 
7/29/2013 8.6 15.1 8;6 11.0 
7/30/2013 6.1' 19;9 6;1 12.1 
7/31/2013 6.5 22.3 5.4 12.3 
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Colorado SNOTEL Site SCOTCH CREEK • NRCS National Water and Climate Center 

Observed . Maximum Minimum Average 
Temperature Temperature Temperature Temperature 

Date {°C} {°C} (°C) {°C) 
8/1/2013 10.6 24.9 5.1 13.9 
8/2/2013 9.8 19.4 9.8 12.5 
8/3/2013 10.5 22.1 6.2 13.5 
8/4/2013 6.7 21.2 6.7 12.5 
8/5/2013 10;8 22.2 5.6 13.5 
8/6/2013 9.5 22.3 8.4 14.4 
817/2013 9.2 19.9 6.9 10.8 
8/8/2013 8,5 15.9 8,5 10.3 
8/9/2013 4.1 15.5 4.0 9.1 

8/10/2013 5.6 19.1 3.2 9.9 
8/11/2013 3.7 17:7 3,7 8.3 
8/12/2013 7.3 20.2 2.8 9.8 
8/13/2013 5.7 21.0 5.1 1'1.6 
8/14/201:3 5.1 21.2 4.1 11.1 
8/15/2013 5,0 21.2 3.7 11.2 
8/16/2013 5.7 23.8 3.8 12.5 
8/17/2013 7.8 24.6 4.4 1'3.4 
8/18/201;3 7.2 23.4 5.4 12.9 
8/19/2013 9.2 22,6 5.8 1·3.0 
8/20/2013 8.5 23.4 6.7 1'1.4 
8/21/201'3 6.7 20.4 6.7 11.9 
8/22/2013 9,8 20.2 5.9 10.9 
8/23/2013 8.0 22:3 6.8 1:3.4 
8/24/201:3 9.3 22.3 7.3 1'3.1 
8/25/2013 9.9 18.1 8.9 11.8 
8/26/2013 10.6 15.4 9.8 1'1.5 
8/27/2013 8.1 18.8 8.1 1·2.0 
8/28/2013 9:9 22.6 7.9 13;8 
8/29/2013 8.1 22.7 7.0 13.9 
8/30/2013 10.0 22.3 7.6 12.3 
8/31/2013 11.3 23.6 8.3 13.9 

9/1/2013 6.7 21.7 6.7 11.9 
9/2/2013 10.3 20.9 6.6 12.2 
9/3/2013 8.3 23.1 7.8 13.8 
9/4/2013 10.0 20,8 1.2 12.5 
9/5/2013 11.0 22.2 8.3 14.0 
9/6/2013 8.3 24.3 7.3 14.5 
917/2013 10.5 23,9 5.8 14.0 
9/8/2013 10.7 23.9 6.6 14.0 
9/9/2013 8.0 21.8 7.2 13.2 

9/10/2013 9.3 16.4 7.5 10.5 
9/11/2013 9.3 12.5 8.6 9.8 
9/12/2013 5.3 17.3 5.2 10.5 
9/13/2013 7.1 16.9 4.4 9.6 
9/14/2013 9.6 16.6 4.3 10.2 
9/15/2013 6.3 15.0 6:3 9.4 
9/16/2013 5.1 15.6 4.8 8.3 
9/17/2013 6.5 16.7 4.9 9.0 
9/18/2013 9.3 17.5 5,9 10.4 
9/19/2013 6.0 17.4 5.8 10.0 
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August 20, 2012

LIMS USE: FR - MARK DEFRIEZ
LIMS OBJECT ID: 60127152

60127152
Project:
Pace Project No.:

RE:

Mark DeFriez
Anderson Engineering Company I
977 W 2100 S.
Salt Lake City, UT 84119

ARGENTINE SEEP SAMPLE

Dear Mark DeFriez:
Enclosed are the analytical results for sample(s) received by the laboratory on August 15, 2012.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Mary Jane Walls for
Heather Wilson
heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, Inc..
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CERTIFICATIONS

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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Page 2 of 14

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

PacePackage P. 2 of 24



SAMPLE SUMMARY

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Lab ID Sample ID Matrix Date Collected Date Received

60127152001 ARS-20120807 Solid 08/07/12 16:50 08/15/12 10:15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60127152001 ARS-20120807 EPA 6010 23TJG

EPA 7471 1SMW

ASTM D2974 1TMD

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Method:

Client: BP Anderson Engineering Company Inc.

EPA 6010

Date: August 20, 2012

Description: 6010 MET ICP

General Information:
1 sample was analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/19130
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60127130001

D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.
• MSD  (Lab ID: 1045998)

• Manganese
M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.

• MS  (Lab ID: 1045997)
• Aluminum
• Calcium
• Iron
• Magnesium
• Manganese

• MSD  (Lab ID: 1045998)
• Aluminum
• Antimony
• Calcium
• Iron
• Magnesium
• Manganese

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Method:

Client: BP Anderson Engineering Company Inc.

EPA 6010

Date: August 20, 2012

Description: 6010 MET ICP

Additional Comments:
Analyte Comments:

QC Batch: MPRP/19130
1e: A post digestion spike was performed. recovery was 66%.

• MS  (Lab ID: 1045997)
• Manganese

2e: A post digestion spike was performed. recovery was 81%.
• MSD  (Lab ID: 1045998)

• Antimony
3e: A post digestion spike was performed. recovery was 91%.

• MS  (Lab ID: 1045997)
• Aluminum
• Magnesium

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
• ARS-20120807  (Lab ID: 60127152001)

• Beryllium
• Chromium

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Method:

Client: BP Anderson Engineering Company Inc.

EPA 7471

Date: August 20, 2012

Description: 7471 Mercury

General Information:
1 sample was analyzed for EPA 7471.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7471 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Sample: ARS-20120807 Lab ID: 60127152001 Collected: 08/07/12 16:50 Received: 08/15/12 10:15 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3050

Aluminum 2940 mg/kg 1 08/20/12 10:32 7429-90-508/16/12 17:1027.0
Antimony ND mg/kg 1 08/20/12 10:32 7440-36-008/16/12 17:103.6
Arsenic 12.2 mg/kg 1 08/20/12 10:32 7440-38-208/16/12 17:103.6
Barium 702 mg/kg 1 08/20/12 10:32 7440-39-308/16/12 17:103.6
Beryllium ND mg/kg 20 08/20/12 14:25 7440-41-7 D308/16/12 17:107.2
Cadmium 129 mg/kg 1 08/20/12 10:32 7440-43-908/16/12 17:101.8
Calcium 18600 mg/kg 1 08/20/12 10:32 7440-70-208/16/12 17:1036.0
Chromium ND mg/kg 200 08/20/12 15:29 7440-47-3 D308/16/12 17:10360
Cobalt 37.5 mg/kg 1 08/20/12 10:32 7440-48-408/16/12 17:101.8
Copper 35.3 mg/kg 1 08/20/12 10:32 7440-50-808/16/12 17:103.6
Iron 1410 mg/kg 1 08/20/12 10:32 7439-89-608/16/12 17:1018.0
Lead 111 mg/kg 1 08/20/12 10:32 7439-92-108/16/12 17:101.8
Magnesium ND mg/kg 200 08/20/12 15:29 7439-95-408/16/12 17:103600
Manganese 396000 mg/kg 200 08/20/12 15:29 7439-96-508/16/12 17:10360
Molybdenum 72.4 mg/kg 1 08/20/12 10:32 7439-98-708/16/12 17:107.2
Nickel 134 mg/kg 1 08/20/12 10:32 7440-02-008/16/12 17:101.8
Potassium 829 mg/kg 1 08/20/12 10:32 7440-09-708/16/12 17:10180
Selenium ND mg/kg 200 08/20/12 15:29 7782-49-208/16/12 17:101080
Silver ND mg/kg 100 08/20/12 14:30 7440-22-408/16/12 17:10252
Sodium ND mg/kg 1 08/20/12 10:32 7440-23-508/16/12 17:10180
Thallium ND mg/kg 200 08/20/12 15:29 7440-28-008/16/12 17:101440
Vanadium ND mg/kg 200 08/20/12 15:29 7440-62-208/16/12 17:10720
Zinc 73000 mg/kg 100 08/20/12 14:30 7440-66-608/16/12 17:103600

7471 Mercury Analytical Method: EPA 7471  Preparation Method: EPA 7471

Mercury ND mg/kg 1 08/17/12 15:17 7439-97-608/17/12 10:510.14

Percent Moisture Analytical Method: ASTM D2974

Percent Moisture 75.2 % 1 08/16/12 00:000.50

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/6527
EPA 7471

EPA 7471
7471 Mercury

Associated Lab Samples: 60127152001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1045899

Associated Lab Samples: 60127152001

Matrix: Solid

Analyzed

Mercury mg/kg ND 0.050 08/17/12 14:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1045900LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.49.5 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1045901MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60126927001

1045902

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg .51 103 75-125108 5 20.450.093 0.62 0.59
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/19130
EPA 3050

EPA 6010
6010 MET

Associated Lab Samples: 60127152001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1045995

Associated Lab Samples: 60127152001

Matrix: Solid

Analyzed

Aluminum mg/kg ND 7.5 08/20/12 10:12
Antimony mg/kg ND 1.0 08/20/12 10:12
Arsenic mg/kg ND 1.0 08/20/12 10:12
Barium mg/kg ND 1.0 08/20/12 10:12
Beryllium mg/kg ND 0.10 08/20/12 10:12
Cadmium mg/kg ND 0.50 08/20/12 10:12
Calcium mg/kg ND 10.0 08/20/12 10:12
Chromium mg/kg ND 0.50 08/20/12 10:12
Cobalt mg/kg ND 0.50 08/20/12 10:12
Copper mg/kg ND 1.0 08/20/12 10:12
Iron mg/kg ND 5.0 08/20/12 10:12
Lead mg/kg ND 0.50 08/20/12 10:12
Magnesium mg/kg ND 5.0 08/20/12 10:12
Manganese mg/kg ND 0.50 08/20/12 10:12
Molybdenum mg/kg ND 2.0 08/20/12 10:12
Nickel mg/kg ND 0.50 08/20/12 10:12
Potassium mg/kg ND 50.0 08/20/12 10:12
Selenium mg/kg ND 1.5 08/20/12 10:12
Silver mg/kg ND 0.70 08/20/12 10:12
Sodium mg/kg ND 50.0 08/20/12 10:12
Thallium mg/kg ND 2.0 08/20/12 10:12
Vanadium mg/kg ND 1.0 08/20/12 10:12
Zinc mg/kg ND 10.0 08/20/12 10:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1045996LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 417500 83 80-120
Antimony mg/kg 43.550 87 80-120
Arsenic mg/kg 44.150 88 80-120
Barium mg/kg 41.850 84 80-120
Beryllium mg/kg 42.450 85 80-120
Cadmium mg/kg 43.950 88 80-120
Calcium mg/kg 425500 85 80-120
Chromium mg/kg 46.350 93 80-120
Cobalt mg/kg 45.650 91 80-120
Copper mg/kg 44.150 88 80-120
Iron mg/kg 427500 85 80-120
Lead mg/kg 46.050 92 80-120
Magnesium mg/kg 454500 91 80-120
Manganese mg/kg 45.850 92 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1045996LABORATORY CONTROL SAMPLE:
LCSSpike

Molybdenum mg/kg 46.250 92 80-120
Nickel mg/kg 45.950 92 80-120
Potassium mg/kg 420500 84 80-120
Selenium mg/kg 43.750 87 80-120
Silver mg/kg 21.725 87 80-120
Sodium mg/kg 428500 86 80-120
Thallium mg/kg 44.250 88 80-120
Vanadium mg/kg 44.950 90 80-120
Zinc mg/kg 46.750 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1045997MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60127130001

1045998

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg 3e,M1493 191 75-125209 3 20480860 1800 1860
Antimony mg/kg 2e,M149.3 78 75-12574 7 2048ND 38.6 35.9
Arsenic mg/kg 49.3 88 75-12585 7 20481.9 45.5 42.5
Barium mg/kg 49.3 86 75-12587 1 204816.7 59.3 58.5
Beryllium mg/kg 49.3 85 75-12582 6 20480.11 42.3 39.6
Cadmium mg/kg 49.3 89 75-12585 7 2048ND 43.9 40.9
Calcium mg/kg M1493 -171 75-125-156 7 204802190 1350 1440
Chromium mg/kg 49.3 94 75-12590 8 20481.3 47.8 44.2
Cobalt mg/kg 49.3 91 75-12587 8 20481.1 45.9 42.6
Copper mg/kg 49.3 87 75-12583 7 20483.5 46.5 43.3
Iron mg/kg M1493 -391 75-125-444 7 204805060 3130 2930
Lead mg/kg 49.3 91 75-12589 5 20482.3 47.3 45.2
Magnesium mg/kg 3e,M1493 34 75-12547 6 20480688 857 912
Manganese mg/kg 1e,D6,

M1
49.3 -304 75-125-428 34 2048343 192 137

Molybdenum mg/kg 49.3 92 75-12588 7 2048ND 45.9 42.7
Nickel mg/kg 49.3 91 75-12587 7 20482.5 47.2 44.0
Potassium mg/kg 493 96 75-12589 7 20480203 675 628
Selenium mg/kg 49.3 89 75-12585 7 2048ND 43.9 40.8
Silver mg/kg 24.7 89 75-12585 7 2024ND 22.0 20.5
Sodium mg/kg 493 92 75-12589 5 20480ND 482 457
Thallium mg/kg 49.3 88 75-12584 7 2048ND 43.4 40.3
Vanadium mg/kg 49.3 86 75-12582 7 20487.1 49.8 46.3
Zinc mg/kg 49.3 82 75-12578 7 20489.8 50.4 47.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

PMST/7598
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 60127152001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1046289

Associated Lab Samples: 60127152001

Matrix: Solid

Analyzed

Percent Moisture % ND 0.50 08/16/12 00:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60126927001
1046290SAMPLE DUPLICATE:

Percent Moisture % 13.5 1 2013.3
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QUALIFIERS

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

A post digestion spike was performed. recovery was 66%.1e
A post digestion spike was performed. recovery was 81%.2e
A post digestion spike was performed. recovery was 91%.3e
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60127152
ARGENTINE SEEP SAMPLE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60127152001 MPRP/19130 ICP/15864ARS-20120807 EPA 3050 EPA 6010

60127152001 MERP/6527 MERC/6489ARS-20120807 EPA 7471 EPA 7471

60127152001 PMST/7598ARS-20120807 ASTM D2974
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August 18, 2012

LIMS USE: FR - HEATHER WILSON
LIMS OBJECT ID: 1211479

1211479
Project:
Pace Project No.:

RE:

Heather Wilson
Pace Analytical Kansas
9608 Loiret Blvd
Lenexa, KS 66219

ARGENTINE SEEP SAMPLE

Dear Heather Wilson:
Enclosed are the analytical results for sample(s) received by the laboratory on August 17, 2012.  The
results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Gina M Koski

gina.koski@pacelabs.com
Project Manager

Enclosures
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SAMPLE SUMMARY

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

Lab ID Sample ID Matrix Date Collected Date Received

60127152001 ARS-20120807 Mine, Non 08/07/12 16:50 08/17/12 14:05
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60127152001 ARS-20120807 ASTM D7348 1 PASI-MNGKAH
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ANALYTICAL RESULTS

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

Sample: ARS-20120807 Lab ID: 60127152001 Collected: 08/07/12 16:50 Received: 08/17/12 14:05 Matrix: Mine, Non
Aqueous

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

ASTM D7348 Loss on Ignition Analytical Method: ASTM D7348

Loss on Ignition, (550 C) 81.8 % 1 08/17/12 15:570.10

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MING/1212
ASTM D7348

ASTM D7348
ASTM D7348 Loss on Ignition

Associated Lab Samples: 60127152001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60127152001
27301SAMPLE DUPLICATE:

Loss on Ignition, (550 C) % 78.6 4 1081.8

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc., M&E Lab.

Date: 08/18/2012 11:01 AM Page 5 of 7

Pace Analytical Services, Inc., M&E Lab
206 2nd Avenue West

Virginia, MN 55792

218-735-6740

PacePackage P. 19 of 24



QUALIFIERS

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

LABORATORIES

Pace Analytical Services - Virginia MiningPASI-MNG
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

1211479
ARGENTINE SEEP SAMPLE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60127152001 MING/1212ARS-20120807 ASTM D7348
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Chain of Custody 

Workorder: 60127152 Workorder Name:ARGENTINE SEEP SAMPLE 
Report To Subcontract To 
Heather W11son Pace Analytical Virginia 
Pace Analytical Services, Inc. 315 Chestnul Street 
9608 Loiret Blvd V1rginla, MN 56792 
Lenexa, KS 66219 Phone (218)741-1010 
Phone (913)599-5665 
Fax (913)599-1759 

Sample Coltec! 
Item Samole ID Type Oaterrlme Lab ID Matrix , ARS-20120807 PS 817/2012 16 50 60127152001 Sohd 

2 

3 

4 

5 

Transfers Rele!sed By Oatemme Received By 
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0 
C 
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W0# :1211479 
PN: GNk Due D•te : 08/ 28/ 12 
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Owner Received Date: 8/16/2012 Results Requested Bv: 8/21 /2012 
Requested Analysis 
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:e 

Preserved Containers C 
.Q> 
C 
0 
(/) 
(/) 

0 
_J 

LAB USE ONLY 

IX 

Comments 

DatefTlme 

7 
• 

1 )Jn /11 I 11 f1J~'J. ,~ (.)-4 v'ygf,_' 1' ,_ 17., "J. ,..., . ou 
2 r' II",,.. 
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C 

3 ,-.... -
Cooler Temperature on Receipt 1,0 oc Custody Seal (Y ~r N Received on Ice 7 ' 

\ Y,.br N Samples lntac,(Y pr N 
'---~ 

Thursday, August 16. 2012 2 37 30 PM FMT-ALL-C-2rev 00 24March2009 Page, of 1 
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COC# 
977 West 2100 South 

Salt Lake City UT 84119 CHAIN OF CUSTODY RECORD Page J_____ of I 
(801) 972-6222 Anah sis Reauested Matrix Codes I QC: ( circle one) 

ANDERSON FAX (801) 972-6235 ~ (W) Water I II Ill IV 

Project: A~e,if;,, e ~e,P )°!hf le i 
(S) Soil 

~ f (Ll Uauld 
Receiving lab: pc:<..ee. L,.1, f Cl) 

\Q, G \ ri -:r \ <2,..,--Contact: J;.,k, 'JlJcf ~ '8 ( 801)~ 'i 
C 

~ 
C 

Lab Contact: tfe.o.~lo.tr 61:i 15<>.., <(f]J sh .... I '1o I 'l5iJ 0 ..J \--l t.) 

~ )( 0 0 :5 
ci _j .. r COMMENTS Field Location Field Sample ID Number Date Time == z 

~ ~~,/ t>c ~ S - 'Lo\ 2-0 Ex:YT 6/"Jr/JL J(osz::) s \A IX.. 11,i fu.~ L..o~ ... Lo")"'., nl....:J IC\Vl.~ ~ov,. wl . 
0 

Date Time Special Instructions 

~1,rltz li:1o 
Date Time 

/6) fl- /o/~ 
I. oc.. 

Date Time 

Relinquished By: signature 1-D_a_te __ T_i_m-'-e --1 Received By: signature Date Time 

FLD-002 
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Sample Condition Upon Receipt 

Client Name: ~-
0 

Project# ------------
Courier: 0Fed Ex l»,JPS 0USPS 0Client Ocommercial 0Pace 

Tracking#: \=l No ::,.XS i:i} &/'t~I ~? Pace Shipping Label Used? 

Custody Seal on Cooler/Box Present: ,§Yes .....@r-No Seals intact: 

[pther __ _ 

D Yes g' No 

,01Yes O No 

Optional 
Proj. Due Date: 
Proj. Name: 

Packing Material: ~ubble Wrap 

Thermometer Used: ~ T-194 

~ 
0Bubble Bags []=oam [}Jone O)ther 

Type of Ice: Wet Blue 0 Samples on Ice. coolipg process has begur, 

Cooler Temperature: '2( . 1 
Temperature should be above freezing to 6' C Comments: 

Date and Initials of person#*lnlng 
contents: ~ ~ 'I 12-

f,:!g> 

Chain of Custody present: ~es ONo ON/A 1. 

Chain of Custody filled out: ~Yes ONo ON/A 2. 

Chain of Custody relinquished: ttlYes ONo ON/A 3. 

Sampler name & signature on COC: ~Yes O No ON/A 4. 

Samples arrived within holding time: J.?!ves DNo O N/A 5. 

Short Hold Time analyses (<72hr): OYes ~o ON/A 6. 

Rush Turn Around Time requested: 0Yes l1]No ON/A 7. 

Sufficient volume: i,,lYes DNo ON/A 8. 

Correct containers used: qfYes O No ON/A 9. 

-Pace containers used: l;tl'Yes D No O N/A 

Containers intact: lt'lYes O No ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes 0No -~NIA 11 . 

Filtered volume received for dissolved tests DYes DNo lii!'NiA 12. 

Sample labels match COC: ~Yes 9,.,;. i· 
DNo ON/A 13. 

-Includes date/time/ID/analyses Matrix: -t,n:lt;l,c So;/ 
All containers needing preservation have been checked, 0Yes ONo,..~/A 14 . 

. 

All containers needing preservation are found to be in 0Yes DNo ~N/A 
compliance with EPA recommendation 

Exceptions: VOA, coliform. TOG, O&G, WI-ORO (water), 
~Yes D No 

Initial when ~ Phenolics completed 
I 

Trip Blank present: DYes D No \?NIA 15. 

Pace Trip Blank lot# (if purchased): J. 
Headspace in VOA vials ( >6mm): 

I 
0Yes ONo ~NIA 16. 

Project sampled in USDA ReQulated Area: DYes DNo ~ /A 17. List State: 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted: _ _ _________ _ 

Comments/ Resolution: 

Project Manager Review il4fru.A) 

y 1(]) 
Datemme: 

Lot # of added 
preservative 

Field Data Required? Y I N 

Note: Whenever there is a discrepancy affecting North Carolina compliance samples. a copy of this form will be sent to the North Carolina DEHNR 
Certification Office ( Le out of hold, incorrect preservative, out of temp, incorrect containers) 

a.-

F-KS-C-003-Rev 05, 19February2010 
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December 21, 2012

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60135088

60135088
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

Rico-Argentine Mine Site

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on December 10, 2012.
The results relate only to the samples included in this report.  Results contained within this report
conform to the most current version of the TNI standards, BP LaMP Technical Requirements
Revision 10.1, and any applicable Quality Assurance Project Plan (QAPP), or Work Plan unless
otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Lab ID Sample ID Matrix Date Collected Date Received

60135088001 P9RD1A121206 Solid 12/06/12 13:45 12/10/12 08:15

60135088002 P9RD1B121206 Solid 12/06/12 14:15 12/10/12 08:15

60135088003 P9RD1C121206 Solid 12/06/12 14:30 12/10/12 08:15

60135088004 P9RD2A121206 Solid 12/06/12 14:00 12/10/12 08:15

60135088005 P9RD2B121206 Solid 12/06/12 14:25 12/10/12 08:15

60135088006 P9RD2C121206 Solid 12/06/12 14:40 12/10/12 08:15

60135088007 P9W1A121206 Solid 12/06/12 15:40 12/10/12 08:15

60135088008 P9W1B121207 Solid 12/06/12 15:50 12/10/12 08:15

60135088009 P9W1C121206 Solid 12/06/12 16:00 12/10/12 08:15

60135088010 P9W2A121206 Solid 12/06/12 16:10 12/10/12 08:15

60135088011 P9W2B121206 Solid 12/06/12 16:15 12/10/12 08:15

60135088012 P9W2C121206 Solid 12/06/12 16:25 12/10/12 08:15

60135088013 P9W3A121206 Solid 12/06/12 16:40 12/10/12 08:15

60135088014 P9W3B121206 Solid 12/06/12 16:35 12/10/12 08:15

60135088015 P9W3C121206 Solid 12/06/12 16:30 12/10/12 08:15

60135088016 P9RD1A121206 LEACHATE Water 12/06/12 13:45 12/10/12 08:15

60135088017 P9RD1B121206 LEACHATE Water 12/06/12 14:15 12/10/12 08:15

60135088018 P9RD1C121206 LEACHATE Water 12/06/12 14:30 12/10/12 08:15

60135088019 P9RD2A121206 LEACHATE Water 12/06/12 14:00 12/10/12 08:15

60135088020 P9RD2B121206 LEACHATE Water 12/06/12 14:25 12/10/12 08:15

60135088021 P9RD2C121206 LEACHATE Water 12/06/12 14:40 12/10/12 08:15

60135088022 P9W1A121206 LEACHATE Water 12/06/12 15:40 12/10/12 08:15

60135088023 P9W1B121206 LEACHATE Water 12/06/12 15:50 12/10/12 08:15

60135088024 P9W1C121206 LEACHATE Water 12/06/12 16:00 12/10/12 08:15

60135088025 P9W2A121206 LEACHATE Water 12/06/12 16:10 12/10/12 08:15

60135088026 P9W2B121206 LEACHATE Water 12/06/12 16:15 12/10/12 08:15

60135088027 P9W2C121206 LEACHATE Water 12/06/12 16:25 12/10/12 08:15

60135088028 P9W3A121206 LEACHATE Water 12/06/12 16:40 12/10/12 08:15

60135088029 P9W3B121206 LEACHATE Water 12/06/12 16:35 12/10/12 08:15

60135088030 P9W3C121206 LEACHATE Water 12/06/12 16:30 12/10/12 08:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60135088016 P9RD1A121206 LEACHATE EPA 6010 19JGP

60135088017 P9RD1B121206 LEACHATE EPA 6010 19JGP

60135088018 P9RD1C121206 LEACHATE EPA 6010 19JGP

60135088019 P9RD2A121206 LEACHATE EPA 6010 19JGP

60135088020 P9RD2B121206 LEACHATE EPA 6010 19JGP

60135088021 P9RD2C121206 LEACHATE EPA 6010 19JGP

60135088022 P9W1A121206 LEACHATE EPA 6010 19JGP

60135088023 P9W1B121206 LEACHATE EPA 6010 19JGP

60135088024 P9W1C121206 LEACHATE EPA 6010 19JGP

60135088025 P9W2A121206 LEACHATE EPA 6010 19JGP

60135088026 P9W2B121206 LEACHATE EPA 6010 19JGP

60135088027 P9W2C121206 LEACHATE EPA 6010 19JGP

60135088028 P9W3A121206 LEACHATE EPA 6010 19JGP

60135088029 P9W3B121206 LEACHATE EPA 6010 19JGP

60135088030 P9W3C121206 LEACHATE EPA 6010 19JGP
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PROJECT NARRATIVE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 6010

Date: December 21, 2012

Description: 6010 MET ICP

General Information:
15 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/20844
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60135088016

D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.
• MSD  (Lab ID: 1113782)

• Manganese
M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.

• MS  (Lab ID: 1113781)
• Manganese
• Selenium
• Zinc

• MSD  (Lab ID: 1113782)
• Aluminum
• Selenium
• Zinc

QC Batch: MPRP/20842
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60135088030

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1113783)

• Thallium

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 6010

Date: December 21, 2012

Description: 6010 MET ICP

QC Batch: MPRP/20842
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60135088030

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1113784)

• Thallium

Additional Comments:
Analyte Comments:

QC Batch: MPRP/20842
2e: Post Digestion Spike Performed - 72.7% Recovery

• MS  (Lab ID: 1113783)
• Thallium

• MSD  (Lab ID: 1113784)
• Thallium

B: Analyte was detected in the associated method blank.
• P9W1A121206 LEACHATE  (Lab ID: 60135088022)

• Chromium
• P9W1B121206 LEACHATE  (Lab ID: 60135088023)

• Chromium
• P9W1C121206 LEACHATE  (Lab ID: 60135088024)

• Chromium
• P9W2A121206 LEACHATE  (Lab ID: 60135088025)

• Chromium
• P9W2B121206 LEACHATE  (Lab ID: 60135088026)

• Chromium
• P9W2C121206 LEACHATE  (Lab ID: 60135088027)

• Chromium
• P9W3A121206 LEACHATE  (Lab ID: 60135088028)

• Chromium
• P9W3B121206 LEACHATE  (Lab ID: 60135088029)

• Chromium
• P9W3C121206 LEACHATE  (Lab ID: 60135088030)

• Chromium
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• P9W1A121206 LEACHATE  (Lab ID: 60135088022)
• Antimony
• Selenium
• Thallium

• P9W1B121206 LEACHATE  (Lab ID: 60135088023)
• Antimony
• Selenium
• Thallium

• P9W1C121206 LEACHATE  (Lab ID: 60135088024)
• Antimony
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PROJECT NARRATIVE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 6010

Date: December 21, 2012

Description: 6010 MET ICP

Analyte Comments:

QC Batch: MPRP/20842
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• P9W1C121206 LEACHATE  (Lab ID: 60135088024)
• Selenium
• Thallium

• P9W2A121206 LEACHATE  (Lab ID: 60135088025)
• Silver
• Beryllium
• Antimony
• Selenium
• Thallium

• P9W2B121206 LEACHATE  (Lab ID: 60135088026)
• Antimony
• Selenium
• Thallium

• P9W2C121206 LEACHATE  (Lab ID: 60135088027)
• Selenium
• Thallium

• P9W3A121206 LEACHATE  (Lab ID: 60135088028)
• Antimony
• Selenium
• Thallium

• P9W3B121206 LEACHATE  (Lab ID: 60135088029)
• Antimony
• Selenium
• Thallium

• P9W3C121206 LEACHATE  (Lab ID: 60135088030)
• Antimony
• Selenium
• Thallium

QC Batch: MPRP/20844
1e: Post Digestion Spike Performed - 141% Recovery

• MSD  (Lab ID: 1113782)
• Aluminum

3e: Post Digestion Spike Performed - 95.8% Recovery
• MS  (Lab ID: 1113781)

• Selenium
• MSD  (Lab ID: 1113782)

• Selenium
B: Analyte was detected in the associated method blank.

• P9RD1A121206 LEACHATE  (Lab ID: 60135088016)
• Chromium
• Molybdenum
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PROJECT NARRATIVE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 6010

Date: December 21, 2012

Description: 6010 MET ICP

Analyte Comments:

QC Batch: MPRP/20844
B: Analyte was detected in the associated method blank.

• P9RD1B121206 LEACHATE  (Lab ID: 60135088017)
• Chromium
• Lead
• Molybdenum

• P9RD1C121206 LEACHATE  (Lab ID: 60135088018)
• Chromium
• Lead
• Molybdenum

• P9RD2A121206 LEACHATE  (Lab ID: 60135088019)
• Chromium
• Lead

• P9RD2B121206 LEACHATE  (Lab ID: 60135088020)
• Chromium
• Lead

• P9RD2C121206 LEACHATE  (Lab ID: 60135088021)
• Chromium
• Lead

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
• P9RD1A121206 LEACHATE  (Lab ID: 60135088016)

• Antimony
• Selenium
• Thallium

• P9RD1B121206 LEACHATE  (Lab ID: 60135088017)
• Antimony
• Selenium
• Thallium

• P9RD1C121206 LEACHATE  (Lab ID: 60135088018)
• Antimony
• Selenium
• Thallium

• P9RD2A121206 LEACHATE  (Lab ID: 60135088019)
• Antimony
• Selenium
• Thallium

• P9RD2B121206 LEACHATE  (Lab ID: 60135088020)
• Beryllium
• Antimony
• Selenium
• Thallium

• P9RD2C121206 LEACHATE  (Lab ID: 60135088021)
• Silver
• Antimony
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PROJECT NARRATIVE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 6010

Date: December 21, 2012

Description: 6010 MET ICP

Analyte Comments:

QC Batch: MPRP/20844
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• P9RD2C121206 LEACHATE  (Lab ID: 60135088021)
• Selenium
• Thallium

This data package has been reviewed for quality and completeness and is approved for release.
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Pace Analytical Services, Inc. 
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Lenexa, KS 66219 

Phone: 913,599.5665 
Fax: 913.599.1759 

AMEC Leaching Log 

Analyst 

Date: 

IZ] AMEC SOP 7.0, Revision 0: Rock Drain Matrix 

11 /1s/rJ. D AMEC SOP 8.0, Revision 0: Wetland Organic Matrix 

Batch: 

Hydroxylamine ID: bb oL/ Acetic acid ID: t t: 2/ 
6M HCI ID: }J~ Filter Paper ID: N~ 

Theremometer ID: T- 175 Correction Factor: 0 oc 
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Time On: r~: ~o Time Off: /7.- ~o 

Weight of sample 
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Pace Analytical Services, Inc. 
9608 Loiret Blvd. 

Lenexa, KS 66219 

Phone: 913.599.5665 
Fax: 913.599.1759 

AMEC Leaching Log 

Analyst t.JDJ. 

Date: ;;2/17/(;2 

Batch: ,JlJo~J-

Hydroxylamine ID: 

D AMEC SOP 7.0, Revision 0: Rock Drain Matrix 

~MEC SOP 8.0, Revision 0: Wetland Organic Matrix 

~ Acetic acid ID: /JI)-

6M HCI ID: {dt.27 Filter Paper ID: ,~~/-/)) 

Theremometer ID: T- d& Correction Factor: M4- oc . 

Temp. As.,Read: t.J4 oc Corrected Temp. ;v/J- oc 
Time On: 1,'rJO Time Off: )rJ.'00 

Weight of sample 
Sample ID Weioht of beaker +beaker Weight of sample Final ;Volume 
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD1A121206 LEACHATE Lab ID: 60135088016 Collected: 12/06/12 13:45 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 20700 ug/L 2 12/20/12 10:58 7429-90-5 M112/13/12 10:00150 50.0
Antimony ND ug/L 2 12/20/12 10:58 7440-36-0 D312/13/12 10:0020.0 6.2
Arsenic 36.1 ug/L 2 12/20/12 10:58 7440-38-212/13/12 10:0020.0 9.2
Barium 1780 ug/L 2 12/20/12 10:58 7440-39-312/13/12 10:0020.0 1.5
Beryllium 6.8 ug/L 2 12/20/12 10:58 7440-41-712/13/12 10:002.0 1.0
Cadmium 114 ug/L 2 12/20/12 10:58 7440-43-912/13/12 10:0010.0 0.78
Chromium 20.4 ug/L 2 12/20/12 10:58 7440-47-3 B12/13/12 10:0010.0 1.4
Cobalt 94.2 ug/L 2 12/20/12 10:58 7440-48-412/13/12 10:0010.0 1.5
Copper 851 ug/L 5 12/20/12 13:48 7440-50-812/13/12 10:0050.0 5.0
Iron 45100 ug/L 2 12/20/12 10:58 7439-89-612/13/12 10:00100 34.4
Lead 3060 ug/L 5 12/20/12 13:48 7439-92-112/13/12 10:0025.0 12.0
Manganese 50400 ug/L 5 12/20/12 13:48 7439-96-5 M112/13/12 10:0025.0 3.0
Molybdenum 23.8J ug/L 2 12/20/12 10:58 7439-98-7 B12/13/12 10:0040.0 3.0
Nickel 139 ug/L 2 12/20/12 10:58 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 2 12/20/12 10:58 7782-49-2 D3,M112/13/12 10:0030.0 5.4
Silver 8.9J ug/L 2 12/20/12 10:58 7440-22-412/13/12 10:0014.0 2.6
Thallium ND ug/L 2 12/20/12 10:58 7440-28-0 D312/13/12 10:0040.0 8.6
Vanadium 157 ug/L 2 12/20/12 10:58 7440-62-212/13/12 10:0020.0 2.4
Zinc 28300 ug/L 2 12/20/12 10:58 7440-66-6 M112/13/12 10:00100 14.6

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD1B121206 LEACHATE Lab ID: 60135088017 Collected: 12/06/12 14:15 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 28700 ug/L 2 12/20/12 11:15 7429-90-512/13/12 10:00150 50.0
Antimony ND ug/L 2 12/20/12 11:15 7440-36-0 D312/13/12 10:0020.0 6.2
Arsenic 30.7 ug/L 2 12/20/12 11:15 7440-38-212/13/12 10:0020.0 9.2
Barium 3640 ug/L 2 12/20/12 11:15 7440-39-312/13/12 10:0020.0 1.5
Beryllium 6.8 ug/L 2 12/20/12 11:15 7440-41-712/13/12 10:002.0 1.0
Cadmium 126 ug/L 2 12/20/12 11:15 7440-43-912/13/12 10:0010.0 0.78
Chromium 30.2J ug/L 10 12/20/12 14:12 7440-47-3 B12/13/12 10:0050.0 6.9
Cobalt 232 ug/L 2 12/20/12 11:15 7440-48-412/13/12 10:0010.0 1.5
Copper 648 ug/L 10 12/20/12 14:12 7440-50-812/13/12 10:00100 9.9
Iron 56800 ug/L 2 12/20/12 11:15 7439-89-612/13/12 10:00100 34.4
Lead 426 ug/L 10 12/20/12 14:12 7439-92-1 B12/13/12 10:0050.0 24.0
Manganese 104000 ug/L 10 12/20/12 14:12 7439-96-512/13/12 10:0050.0 6.0
Molybdenum 29.6J ug/L 2 12/20/12 11:15 7439-98-7 B12/13/12 10:0040.0 3.0
Nickel 208 ug/L 2 12/20/12 11:15 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 10 12/20/12 14:12 7782-49-2 D312/13/12 10:00150 27.0
Silver 17.0 ug/L 2 12/20/12 11:15 7440-22-412/13/12 10:0014.0 2.6
Thallium ND ug/L 10 12/20/12 14:12 7440-28-0 D312/13/12 10:00200 43.0
Vanadium 259 ug/L 10 12/20/12 14:12 7440-62-212/13/12 10:00100 12.0
Zinc 33200 ug/L 2 12/20/12 11:15 7440-66-612/13/12 10:00100 14.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/21/2012 08:51 AM Page 11 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 13 of 35



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD1C121206 LEACHATE Lab ID: 60135088018 Collected: 12/06/12 14:30 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 14000 ug/L 2 12/20/12 11:18 7429-90-512/13/12 10:00150 50.0
Antimony ND ug/L 2 12/20/12 11:18 7440-36-0 D312/13/12 10:0020.0 6.2
Arsenic 58.7 ug/L 2 12/20/12 11:18 7440-38-212/13/12 10:0020.0 9.2
Barium 3510 ug/L 2 12/20/12 11:18 7440-39-312/13/12 10:0020.0 1.5
Beryllium 1.3J ug/L 2 12/20/12 11:18 7440-41-712/13/12 10:002.0 1.0
Cadmium 138 ug/L 2 12/20/12 11:18 7440-43-912/13/12 10:0010.0 0.78
Chromium 20.9J ug/L 5 12/20/12 14:05 7440-47-3 B12/13/12 10:0025.0 3.4
Cobalt 146 ug/L 2 12/20/12 11:18 7440-48-412/13/12 10:0010.0 1.5
Copper 441 ug/L 5 12/20/12 14:05 7440-50-812/13/12 10:0050.0 5.0
Iron 23300 ug/L 2 12/20/12 11:18 7439-89-612/13/12 10:00100 34.4
Lead 302 ug/L 5 12/20/12 14:05 7439-92-1 B12/13/12 10:0025.0 12.0
Manganese 65800 ug/L 5 12/20/12 14:05 7439-96-512/13/12 10:0025.0 3.0
Molybdenum 19.0J ug/L 2 12/20/12 11:18 7439-98-7 B12/13/12 10:0040.0 3.0
Nickel 258 ug/L 2 12/20/12 11:18 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 5 12/20/12 14:05 7782-49-2 D312/13/12 10:0075.0 13.5
Silver 8.4J ug/L 2 12/20/12 11:18 7440-22-412/13/12 10:0014.0 2.6
Thallium ND ug/L 5 12/20/12 14:05 7440-28-0 D312/13/12 10:00100 21.5
Vanadium 272 ug/L 5 12/20/12 14:05 7440-62-212/13/12 10:0050.0 6.0
Zinc 12200 ug/L 2 12/20/12 11:18 7440-66-612/13/12 10:00100 14.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD2A121206 LEACHATE Lab ID: 60135088019 Collected: 12/06/12 14:00 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 27600 ug/L 10 12/20/12 14:22 7429-90-512/13/12 10:00750 250
Antimony ND ug/L 2 12/20/12 11:22 7440-36-0 D312/13/12 10:0020.0 6.2
Arsenic 38.3 ug/L 2 12/20/12 11:22 7440-38-212/13/12 10:0020.0 9.2
Barium 2760 ug/L 10 12/20/12 14:22 7440-39-312/13/12 10:00100 7.7
Beryllium 7.4J ug/L 10 12/20/12 14:22 7440-41-712/13/12 10:0010.0 5.0
Cadmium 147 ug/L 2 12/20/12 11:22 7440-43-912/13/12 10:0010.0 0.78
Chromium 30.6J ug/L 10 12/20/12 14:22 7440-47-3 B12/13/12 10:0050.0 6.9
Cobalt 260 ug/L 2 12/20/12 11:22 7440-48-412/13/12 10:0010.0 1.5
Copper 797 ug/L 10 12/20/12 14:22 7440-50-812/13/12 10:00100 9.9
Iron 59500 ug/L 10 12/20/12 14:22 7439-89-612/13/12 10:00500 172
Lead 579 ug/L 10 12/20/12 14:22 7439-92-1 B12/13/12 10:0050.0 24.0
Manganese 153000 ug/L 10 12/20/12 14:22 7439-96-512/13/12 10:0050.0 6.0
Molybdenum 48.2 ug/L 2 12/20/12 11:22 7439-98-712/13/12 10:0040.0 3.0
Nickel 263 ug/L 2 12/20/12 11:22 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 10 12/20/12 14:22 7782-49-2 D312/13/12 10:00150 27.0
Silver 22.1 ug/L 2 12/20/12 11:22 7440-22-412/13/12 10:0014.0 2.6
Thallium ND ug/L 10 12/20/12 14:22 7440-28-0 D312/13/12 10:00200 43.0
Vanadium 264 ug/L 10 12/20/12 14:22 7440-62-212/13/12 10:00100 12.0
Zinc 38800 ug/L 2 12/20/12 11:22 7440-66-612/13/12 10:00100 14.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD2B121206 LEACHATE Lab ID: 60135088020 Collected: 12/06/12 14:25 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 11100 ug/L 2 12/20/12 11:40 7429-90-512/13/12 10:00150 50.0
Antimony ND ug/L 5 12/20/12 14:08 7440-36-0 D312/13/12 10:0050.0 15.5
Arsenic 71.6 ug/L 2 12/20/12 11:40 7440-38-212/13/12 10:0020.0 9.2
Barium 3000 ug/L 2 12/20/12 11:40 7440-39-312/13/12 10:0020.0 1.5
Beryllium ND ug/L 2 12/20/12 11:40 7440-41-7 D312/13/12 10:002.0 1.0
Cadmium 171 ug/L 2 12/20/12 11:40 7440-43-912/13/12 10:0010.0 0.78
Chromium 18.2J ug/L 5 12/20/12 14:08 7440-47-3 B12/13/12 10:0025.0 3.4
Cobalt 85.7 ug/L 2 12/20/12 11:40 7440-48-412/13/12 10:0010.0 1.5
Copper 623 ug/L 5 12/20/12 14:08 7440-50-812/13/12 10:0050.0 5.0
Iron 20800 ug/L 2 12/20/12 11:40 7439-89-612/13/12 10:00100 34.4
Lead 224 ug/L 5 12/20/12 14:08 7439-92-1 B12/13/12 10:0025.0 12.0
Manganese 61000 ug/L 5 12/20/12 14:08 7439-96-512/13/12 10:0025.0 3.0
Molybdenum 41.8 ug/L 2 12/20/12 11:40 7439-98-712/13/12 10:0040.0 3.0
Nickel 155 ug/L 2 12/20/12 11:40 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 5 12/20/12 14:08 7782-49-2 D312/13/12 10:0075.0 13.5
Silver 8.0J ug/L 5 12/20/12 14:08 7440-22-412/13/12 10:0035.0 6.5
Thallium ND ug/L 5 12/20/12 14:08 7440-28-0 D312/13/12 10:00100 21.5
Vanadium 293 ug/L 5 12/20/12 14:08 7440-62-212/13/12 10:0050.0 6.0
Zinc 24600 ug/L 2 12/20/12 11:40 7440-66-612/13/12 10:00100 14.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9RD2C121206 LEACHATE Lab ID: 60135088021 Collected: 12/06/12 14:40 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 15600 ug/L 2 12/20/12 11:44 7429-90-512/13/12 10:00150 50.0
Antimony ND ug/L 20 12/20/12 14:26 7440-36-0 D312/13/12 10:00200 62.0
Arsenic 69.4 ug/L 2 12/20/12 11:44 7440-38-212/13/12 10:0020.0 9.2
Barium 4350 ug/L 2 12/20/12 11:44 7440-39-312/13/12 10:0020.0 1.5
Beryllium 2.6 ug/L 2 12/20/12 11:44 7440-41-712/13/12 10:002.0 1.0
Cadmium 239 ug/L 2 12/20/12 11:44 7440-43-912/13/12 10:0010.0 0.78
Chromium 23.8J ug/L 20 12/20/12 14:26 7440-47-3 B12/13/12 10:00100 13.8
Cobalt 312 ug/L 2 12/20/12 11:44 7440-48-412/13/12 10:0010.0 1.5
Copper 1260 ug/L 20 12/20/12 14:26 7440-50-812/13/12 10:00200 19.8
Iron 32700 ug/L 2 12/20/12 11:44 7439-89-612/13/12 10:00100 34.4
Lead 883 ug/L 20 12/20/12 14:26 7439-92-1 B12/13/12 10:00100 48.0
Manganese 218000 ug/L 20 12/20/12 14:26 7439-96-512/13/12 10:00100 12.0
Molybdenum 100 ug/L 2 12/20/12 11:44 7439-98-712/13/12 10:0040.0 3.0
Nickel 755 ug/L 2 12/20/12 11:44 7440-02-012/13/12 10:0010.0 1.6
Selenium ND ug/L 20 12/20/12 14:26 7782-49-2 D312/13/12 10:00300 54.0
Silver ND ug/L 20 12/20/12 14:26 7440-22-4 D312/13/12 10:00140 26.0
Thallium ND ug/L 20 12/20/12 14:26 7440-28-0 D312/13/12 10:00400 86.0
Vanadium 1050 ug/L 20 12/20/12 14:26 7440-62-212/13/12 10:00200 24.0
Zinc 21200 ug/L 2 12/20/12 11:44 7440-66-612/13/12 10:00100 14.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/21/2012 08:51 AM Page 15 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 17 of 35



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W1A121206 LEACHATE Lab ID: 60135088022 Collected: 12/06/12 15:40 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 62500 ug/L 2 12/18/12 17:30 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:30 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 50.0 ug/L 2 12/18/12 17:30 7440-38-212/17/12 16:4520.0 9.2
Barium 3860 ug/L 10 12/19/12 10:50 7440-39-312/17/12 16:45100 7.7
Beryllium 7.5 ug/L 2 12/18/12 17:30 7440-41-712/17/12 16:452.0 1.0
Cadmium 54.9 ug/L 10 12/19/12 10:50 7440-43-912/17/12 16:4550.0 3.9
Chromium 66.5 ug/L 10 12/19/12 10:50 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 101 ug/L 10 12/19/12 10:50 7440-48-412/17/12 16:4550.0 7.6
Copper 773 ug/L 10 12/19/12 10:50 7440-50-812/17/12 16:45100 9.9
Iron 206000 ug/L 2 12/18/12 17:30 7439-89-612/17/12 16:45100 34.4
Lead 1930 ug/L 10 12/19/12 10:50 7439-92-112/17/12 16:4550.0 24.0
Manganese 18400 ug/L 10 12/19/12 10:50 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 15.5J ug/L 2 12/18/12 17:30 7439-98-712/17/12 16:4540.0 3.0
Nickel 216 ug/L 10 12/19/12 10:50 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:30 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 25.6 ug/L 2 12/18/12 17:30 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:30 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 356 ug/L 10 12/19/12 10:50 7440-62-212/17/12 16:45100 12.0
Zinc 7500 ug/L 10 12/19/12 10:50 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W1B121206 LEACHATE Lab ID: 60135088023 Collected: 12/06/12 15:50 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 62400 ug/L 2 12/18/12 17:34 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:34 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 55.6 ug/L 2 12/18/12 17:34 7440-38-212/17/12 16:4520.0 9.2
Barium 5020 ug/L 10 12/19/12 10:53 7440-39-312/17/12 16:45100 7.7
Beryllium 14.4 ug/L 2 12/18/12 17:34 7440-41-712/17/12 16:452.0 1.0
Cadmium 239 ug/L 10 12/19/12 10:53 7440-43-912/17/12 16:4550.0 3.9
Chromium 71.3 ug/L 10 12/19/12 10:53 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 172 ug/L 10 12/19/12 10:53 7440-48-412/17/12 16:4550.0 7.6
Copper 1350 ug/L 10 12/19/12 10:53 7440-50-812/17/12 16:45100 9.9
Iron 216000 ug/L 2 12/18/12 17:34 7439-89-612/17/12 16:45100 34.4
Lead 1600 ug/L 10 12/19/12 10:53 7439-92-112/17/12 16:4550.0 24.0
Manganese 40600 ug/L 10 12/19/12 10:53 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 14.9J ug/L 2 12/18/12 17:34 7439-98-712/17/12 16:4540.0 3.0
Nickel 297 ug/L 10 12/19/12 10:53 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:34 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 23.7 ug/L 2 12/18/12 17:34 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:34 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 372 ug/L 10 12/19/12 10:53 7440-62-212/17/12 16:45100 12.0
Zinc 36800 ug/L 10 12/19/12 10:53 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W1C121206 LEACHATE Lab ID: 60135088024 Collected: 12/06/12 16:00 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 58900 ug/L 2 12/18/12 17:37 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:37 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 52.8 ug/L 2 12/18/12 17:37 7440-38-212/17/12 16:4520.0 9.2
Barium 4440 ug/L 10 12/19/12 10:56 7440-39-312/17/12 16:45100 7.7
Beryllium 8.9 ug/L 2 12/18/12 17:37 7440-41-712/17/12 16:452.0 1.0
Cadmium 77.0 ug/L 10 12/19/12 10:56 7440-43-912/17/12 16:4550.0 3.9
Chromium 81.8 ug/L 10 12/19/12 10:56 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 121 ug/L 10 12/19/12 10:56 7440-48-412/17/12 16:4550.0 7.6
Copper 879 ug/L 10 12/19/12 10:56 7440-50-812/17/12 16:45100 9.9
Iron 197000 ug/L 2 12/18/12 17:37 7439-89-612/17/12 16:45100 34.4
Lead 1720 ug/L 10 12/19/12 10:56 7439-92-112/17/12 16:4550.0 24.0
Manganese 24500 ug/L 10 12/19/12 10:56 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 10.9J ug/L 2 12/18/12 17:37 7439-98-712/17/12 16:4540.0 3.0
Nickel 241 ug/L 10 12/19/12 10:56 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:37 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 22.6 ug/L 2 12/18/12 17:37 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:37 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 383 ug/L 10 12/19/12 10:56 7440-62-212/17/12 16:45100 12.0
Zinc 10400 ug/L 10 12/19/12 10:56 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W2A121206 LEACHATE Lab ID: 60135088025 Collected: 12/06/12 16:10 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 54700 ug/L 10 12/19/12 11:03 7429-90-512/17/12 16:45750 250
Antimony ND ug/L 2 12/18/12 17:41 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 69.7 ug/L 2 12/18/12 17:41 7440-38-212/17/12 16:4520.0 9.2
Barium 2810 ug/L 10 12/19/12 11:03 7440-39-312/17/12 16:45100 7.7
Beryllium ND ug/L 10 12/19/12 11:03 7440-41-7 D312/17/12 16:4510.0 5.0
Cadmium 44.8J ug/L 10 12/19/12 11:03 7440-43-912/17/12 16:4550.0 3.9
Chromium 74.8 ug/L 10 12/19/12 11:03 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 83.6 ug/L 10 12/19/12 11:03 7440-48-412/17/12 16:4550.0 7.6
Copper 895 ug/L 10 12/19/12 11:03 7440-50-812/17/12 16:45100 9.9
Iron 150000 ug/L 2 12/18/12 17:41 7439-89-612/17/12 16:45100 34.4
Lead 1370 ug/L 10 12/19/12 11:03 7439-92-112/17/12 16:4550.0 24.0
Manganese 23700 ug/L 10 12/19/12 11:03 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 11.7J ug/L 2 12/18/12 17:41 7439-98-712/17/12 16:4540.0 3.0
Nickel 158 ug/L 10 12/19/12 11:03 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:41 7782-49-2 D312/17/12 16:4530.0 5.4
Silver ND ug/L 10 12/19/12 11:03 7440-22-4 D312/17/12 16:4570.0 13.0
Thallium ND ug/L 2 12/18/12 17:41 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 319 ug/L 10 12/19/12 11:03 7440-62-212/17/12 16:45100 12.0
Zinc 4670 ug/L 10 12/19/12 11:03 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W2B121206 LEACHATE Lab ID: 60135088026 Collected: 12/06/12 16:15 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 71500 ug/L 2 12/18/12 17:44 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:44 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 48.3 ug/L 2 12/18/12 17:44 7440-38-212/17/12 16:4520.0 9.2
Barium 5450 ug/L 10 12/19/12 11:07 7440-39-312/17/12 16:45100 7.7
Beryllium 10.6 ug/L 2 12/18/12 17:44 7440-41-712/17/12 16:452.0 1.0
Cadmium 112 ug/L 10 12/19/12 11:07 7440-43-912/17/12 16:4550.0 3.9
Chromium 78.5 ug/L 10 12/19/12 11:07 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 135 ug/L 10 12/19/12 11:07 7440-48-412/17/12 16:4550.0 7.6
Copper 945 ug/L 10 12/19/12 11:07 7440-50-812/17/12 16:45100 9.9
Iron 223000 ug/L 2 12/18/12 17:44 7439-89-612/17/12 16:45100 34.4
Lead 1660 ug/L 10 12/19/12 11:07 7439-92-112/17/12 16:4550.0 24.0
Manganese 38800 ug/L 10 12/19/12 11:07 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 7.4J ug/L 2 12/18/12 17:44 7439-98-712/17/12 16:4540.0 3.0
Nickel 274 ug/L 10 12/19/12 11:07 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:44 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 22.7 ug/L 2 12/18/12 17:44 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:44 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 424 ug/L 10 12/19/12 11:07 7440-62-212/17/12 16:45100 12.0
Zinc 15700 ug/L 10 12/19/12 11:07 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W2C121206 LEACHATE Lab ID: 60135088027 Collected: 12/06/12 16:25 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 54600 ug/L 2 12/18/12 17:48 7429-90-512/17/12 16:45150 50.0
Antimony 8.9J ug/L 2 12/18/12 17:48 7440-36-012/17/12 16:4520.0 6.2
Arsenic 46.9 ug/L 2 12/18/12 17:48 7440-38-212/17/12 16:4520.0 9.2
Barium 3620 ug/L 10 12/19/12 11:10 7440-39-312/17/12 16:45100 7.7
Beryllium 8.7 ug/L 2 12/18/12 17:48 7440-41-712/17/12 16:452.0 1.0
Cadmium 99.4 ug/L 10 12/19/12 11:10 7440-43-912/17/12 16:4550.0 3.9
Chromium 66.0 ug/L 10 12/19/12 11:10 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 113 ug/L 10 12/19/12 11:10 7440-48-412/17/12 16:4550.0 7.6
Copper 909 ug/L 10 12/19/12 11:10 7440-50-812/17/12 16:45100 9.9
Iron 170000 ug/L 2 12/18/12 17:48 7439-89-612/17/12 16:45100 34.4
Lead 1300 ug/L 10 12/19/12 11:10 7439-92-112/17/12 16:4550.0 24.0
Manganese 22900 ug/L 10 12/19/12 11:10 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 15.0J ug/L 2 12/18/12 17:48 7439-98-712/17/12 16:4540.0 3.0
Nickel 212 ug/L 10 12/19/12 11:10 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:48 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 21.1 ug/L 2 12/18/12 17:48 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:48 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 325 ug/L 10 12/19/12 11:10 7440-62-212/17/12 16:45100 12.0
Zinc 14200 ug/L 10 12/19/12 11:10 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W3A121206 LEACHATE Lab ID: 60135088028 Collected: 12/06/12 16:40 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 46300 ug/L 2 12/18/12 17:51 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:51 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 33.6 ug/L 2 12/18/12 17:51 7440-38-212/17/12 16:4520.0 9.2
Barium 3070 ug/L 10 12/19/12 11:13 7440-39-312/17/12 16:45100 7.7
Beryllium 5.7 ug/L 2 12/18/12 17:51 7440-41-712/17/12 16:452.0 1.0
Cadmium 37.9J ug/L 10 12/19/12 11:13 7440-43-912/17/12 16:4550.0 3.9
Chromium 55.0 ug/L 10 12/19/12 11:13 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 70.0 ug/L 10 12/19/12 11:13 7440-48-412/17/12 16:4550.0 7.6
Copper 548 ug/L 10 12/19/12 11:13 7440-50-812/17/12 16:45100 9.9
Iron 127000 ug/L 2 12/18/12 17:51 7439-89-612/17/12 16:45100 34.4
Lead 894 ug/L 10 12/19/12 11:13 7439-92-112/17/12 16:4550.0 24.0
Manganese 16000 ug/L 10 12/19/12 11:13 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 3.9J ug/L 2 12/18/12 17:51 7439-98-712/17/12 16:4540.0 3.0
Nickel 168 ug/L 10 12/19/12 11:13 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:51 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 13.5J ug/L 2 12/18/12 17:51 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:51 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 259 ug/L 10 12/19/12 11:13 7440-62-212/17/12 16:45100 12.0
Zinc 5350 ug/L 10 12/19/12 11:13 7440-66-612/17/12 16:45500 73.0
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/21/2012 08:51 AM Page 22 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 24 of 35



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W3B121206 LEACHATE Lab ID: 60135088029 Collected: 12/06/12 16:35 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 44100 ug/L 2 12/18/12 17:55 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 17:55 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 38.0 ug/L 2 12/18/12 17:55 7440-38-212/17/12 16:4520.0 9.2
Barium 2930 ug/L 10 12/19/12 11:17 7440-39-312/17/12 16:45100 7.7
Beryllium 8.7 ug/L 2 12/18/12 17:55 7440-41-712/17/12 16:452.0 1.0
Cadmium 62.7 ug/L 10 12/19/12 11:17 7440-43-912/17/12 16:4550.0 3.9
Chromium 55.9 ug/L 10 12/19/12 11:17 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 72.8 ug/L 10 12/19/12 11:17 7440-48-412/17/12 16:4550.0 7.6
Copper 673 ug/L 10 12/19/12 11:17 7440-50-812/17/12 16:45100 9.9
Iron 149000 ug/L 2 12/18/12 17:55 7439-89-612/17/12 16:45100 34.4
Lead 994 ug/L 10 12/19/12 11:17 7439-92-112/17/12 16:4550.0 24.0
Manganese 19200 ug/L 10 12/19/12 11:17 7439-96-512/17/12 16:4550.0 6.0
Molybdenum 5.0J ug/L 2 12/18/12 17:55 7439-98-712/17/12 16:4540.0 3.0
Nickel 164 ug/L 10 12/19/12 11:17 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 17:55 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 15.1 ug/L 2 12/18/12 17:55 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 17:55 7440-28-0 D312/17/12 16:4540.0 8.6
Vanadium 288 ug/L 10 12/19/12 11:17 7440-62-212/17/12 16:45100 12.0
Zinc 8820 ug/L 10 12/19/12 11:17 7440-66-612/17/12 16:45500 73.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Sample: P9W3C121206 LEACHATE Lab ID: 60135088030 Collected: 12/06/12 16:30 Received: 12/10/12 08:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 82800 ug/L 2 12/18/12 18:05 7429-90-512/17/12 16:45150 50.0
Antimony ND ug/L 2 12/18/12 18:05 7440-36-0 D312/17/12 16:4520.0 6.2
Arsenic 54.9 ug/L 2 12/18/12 18:05 7440-38-212/17/12 16:4520.0 9.2
Barium 5520 ug/L 10 12/19/12 11:27 7440-39-312/17/12 16:45100 7.7
Beryllium 10.7 ug/L 2 12/18/12 18:05 7440-41-712/17/12 16:452.0 1.0
Cadmium 92.2 ug/L 10 12/19/12 11:27 7440-43-912/17/12 16:4550.0 3.9
Chromium 100 ug/L 10 12/19/12 11:27 7440-47-3 B12/17/12 16:4550.0 6.9
Cobalt 151 ug/L 10 12/19/12 11:27 7440-48-412/17/12 16:4550.0 7.6
Copper 1100 ug/L 10 12/19/12 11:27 7440-50-812/17/12 16:45100 9.9
Iron 340000 ug/L 10 12/19/12 11:27 7439-89-6 M612/17/12 16:45500 172
Lead 2160 ug/L 10 12/19/12 11:27 7439-92-112/17/12 16:4550.0 24.0
Manganese 32900 ug/L 10 12/19/12 11:27 7439-96-5 M612/17/12 16:4550.0 6.0
Molybdenum 6.8J ug/L 2 12/18/12 18:05 7439-98-712/17/12 16:4540.0 3.0
Nickel 341 ug/L 10 12/19/12 11:27 7440-02-012/17/12 16:4550.0 8.0
Selenium ND ug/L 2 12/18/12 18:05 7782-49-2 D312/17/12 16:4530.0 5.4
Silver 29.2 ug/L 2 12/18/12 18:05 7440-22-412/17/12 16:4514.0 2.6
Thallium ND ug/L 2 12/18/12 18:05 7440-28-0 D3,M112/17/12 16:4540.0 8.6
Vanadium 501 ug/L 10 12/19/12 11:27 7440-62-212/17/12 16:45100 12.0
Zinc 11500 ug/L 10 12/19/12 11:27 7440-66-612/17/12 16:45500 73.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/20842
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60135088022, 60135088023, 60135088024, 60135088025, 60135088026, 60135088027, 60135088028,
60135088029, 60135088030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1113740

Associated Lab Samples: 60135088022, 60135088023, 60135088024, 60135088025, 60135088026, 60135088027, 60135088028,
60135088029, 60135088030

Matrix: Water

Analyzed

Aluminum ug/L 31.6J 75.0 12/18/12 17:23
Antimony ug/L ND 10.0 12/18/12 17:23
Arsenic ug/L ND 10.0 12/18/12 17:23
Barium ug/L 2.5J 10.0 12/18/12 17:23
Beryllium ug/L ND 1.0 12/18/12 17:23
Cadmium ug/L ND 5.0 12/18/12 17:23
Chromium ug/L 4.1J 5.0 12/19/12 10:46
Cobalt ug/L ND 5.0 12/18/12 17:23
Copper ug/L 1.8J 10.0 12/18/12 17:23
Iron ug/L 278 50.0 12/18/12 17:23
Lead ug/L 7.7 5.0 12/19/12 10:46
Manganese ug/L 4.8J 5.0 12/18/12 17:23
Molybdenum ug/L ND 20.0 12/18/12 17:23
Nickel ug/L 1.0J 5.0 12/18/12 17:23
Selenium ug/L ND 15.0 12/18/12 17:23
Silver ug/L ND 7.0 12/18/12 17:23
Thallium ug/L ND 20.0 12/18/12 17:23
Vanadium ug/L ND 10.0 12/18/12 17:23
Zinc ug/L 24.2J 50.0 12/18/12 17:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1113741LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 1010010000 101 80-120
Antimony ug/L 10301000 103 80-120
Arsenic ug/L 9991000 100 80-120
Barium ug/L 9801000 98 80-120
Beryllium ug/L 9821000 98 80-120
Cadmium ug/L 9981000 100 80-120
Chromium ug/L 9961000 100 80-120
Cobalt ug/L 10301000 103 80-120
Copper ug/L 9571000 96 80-120
Iron ug/L 914010000 91 80-120
Lead ug/L 9921000 99 80-120
Manganese ug/L 9731000 97 80-120
Molybdenum ug/L 10201000 102 80-120
Nickel ug/L 10301000 103 80-120
Selenium ug/L 9841000 98 80-120
Silver ug/L 480500 96 80-120
Thallium ug/L 10501000 105 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1113741LABORATORY CONTROL SAMPLE:
LCSSpike

Vanadium ug/L 9621000 96 80-120
Zinc ug/L 9721000 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1113783MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60135088030

1113784

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 10000 97 75-125102 0 201000082800 92600 93000
Antimony ug/L 1000 83 75-12581 2 201000ND 828 811
Arsenic ug/L 1000 83 75-12582 1 20100054.9 885 874
Barium ug/L 1000 107 75-125103 1 2010005520 6590 6540
Beryllium ug/L 1000 79 75-12578 1 20100010.7 799 787
Cadmium ug/L 1000 93 75-12591 3 20100092.2 1030 1000
Chromium ug/L 1000 89 75-12586 3 201000100 990 958
Cobalt ug/L 1000 90 75-12588 2 201000151 1060 1030
Copper ug/L 1000 96 75-12593 1 2010001100 2060 2030
Iron ug/L M610000 186 75-125180 0 2010000340000 358000 358000
Lead ug/L 1000 90 75-12591 0 2010002160 3070 3070
Manganese ug/L M61000 160 75-125152 0 20100032900 34500 34500
Molybdenum ug/L 1000 76 75-12575 1 2010006.8J 770 759
Nickel ug/L 1000 92 75-12590 2 201000341 1260 1240
Selenium ug/L 1000 80 75-12580 0 201000ND 800 797
Silver ug/L 500 80 75-12579 1 2050029.2 428 422
Thallium ug/L 2e,M11000 66 75-12565 2 201000ND 662 648
Vanadium ug/L 1000 92 75-12590 2 201000501 1420 1400
Zinc ug/L 1000 113 75-125105 1 20100011500 12600 12600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/20844
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60135088016, 60135088017, 60135088018, 60135088019, 60135088020, 60135088021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1113779

Associated Lab Samples: 60135088016, 60135088017, 60135088018, 60135088019, 60135088020, 60135088021

Matrix: Water

Analyzed

Aluminum ug/L ND 75.0 12/20/12 13:41
Antimony ug/L ND 10.0 12/20/12 13:41
Arsenic ug/L ND 10.0 12/20/12 13:41
Barium ug/L 1.9J 10.0 12/20/12 13:41
Beryllium ug/L ND 1.0 12/20/12 13:41
Cadmium ug/L ND 5.0 12/20/12 13:41
Chromium ug/L 10.2 5.0 12/20/12 13:41
Cobalt ug/L ND 5.0 12/20/12 13:41
Copper ug/L 1.2J 10.0 12/20/12 13:41
Iron ug/L 65.3 50.0 12/20/12 13:41
Lead ug/L 13.8 5.0 12/20/12 13:41
Manganese ug/L 0.91J 5.0 12/20/12 13:41
Molybdenum ug/L 1.7J 20.0 12/20/12 13:41
Nickel ug/L 5.2 5.0 12/20/12 13:41
Selenium ug/L ND 15.0 12/20/12 13:41
Silver ug/L ND 7.0 12/20/12 13:41
Thallium ug/L ND 20.0 12/20/12 13:41
Vanadium ug/L ND 10.0 12/20/12 13:41
Zinc ug/L 13.9J 50.0 12/20/12 13:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1113780LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 973010000 97 80-120
Antimony ug/L 9511000 95 80-120
Arsenic ug/L 9531000 95 80-120
Barium ug/L 9581000 96 80-120
Beryllium ug/L 9961000 100 80-120
Cadmium ug/L 9611000 96 80-120
Chromium ug/L 10001000 100 80-120
Cobalt ug/L 9961000 100 80-120
Copper ug/L 9541000 95 80-120
Iron ug/L 993010000 99 80-120
Lead ug/L 10201000 102 80-120
Manganese ug/L 10101000 101 80-120
Molybdenum ug/L 9911000 99 80-120
Nickel ug/L 10201000 102 80-120
Selenium ug/L 9501000 95 80-120
Silver ug/L 483500 97 80-120
Thallium ug/L 10101000 101 80-120
Vanadium ug/L 9871000 99 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1113780LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 10301000 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1113781MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60135088016

1113782

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1e,M110000 120 75-125133 4 201000020700 32700 34000
Antimony ug/L 1000 80 75-12584 4 201000ND 802 839
Arsenic ug/L 1000 85 75-12589 5 20100036.1 883 927
Barium ug/L 1000 85 75-12588 1 2010001780 2620 2660
Beryllium ug/L 1000 83 75-12585 2 2010006.8 841 860
Cadmium ug/L 1000 83 75-12588 4 201000114 947 990
Chromium ug/L 1000 82 75-12583 1 20100020.4 844 849
Cobalt ug/L 1000 83 75-12587 4 20100094.2 924 965
Copper ug/L 1000 87 75-12589 1 201000851 1720 1740
Iron ug/L 10000 86 75-125107 4 201000045100 53800 55800
Lead ug/L 1000 78 75-12591 3 2010003060 3840 3970
Manganese ug/L D6,M11000 -1039 75-12575 24 20100050400 40000 51100
Molybdenum ug/L 1000 85 75-12589 5 20100023.8J 872 915
Nickel ug/L 1000 83 75-12587 4 201000139 973 1010
Selenium ug/L 3e,M11000 3 75-1254 17 201000ND 37.2 44.3
Silver ug/L 500 81 75-12582 1 205008.9J 416 419
Thallium ug/L 1000 80 75-12584 5 201000ND 802 843
Vanadium ug/L 1000 81 75-12582 1 201000157 969 976
Zinc ug/L M11000 2 75-12574 3 20100028300 28300 29000
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QUALIFIERS

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Post Digestion Spike Performed - 141% Recovery1e
Post Digestion Spike Performed - 72.7% Recovery2e
Post Digestion Spike Performed - 95.8% Recovery3e
Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60135088
Rico-Argentine Mine Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60135088016 MPRP/20844 ICP/16910P9RD1A121206 LEACHATE EPA 3010 EPA 6010
60135088017 MPRP/20844 ICP/16910P9RD1B121206 LEACHATE EPA 3010 EPA 6010
60135088018 MPRP/20844 ICP/16910P9RD1C121206 LEACHATE EPA 3010 EPA 6010
60135088019 MPRP/20844 ICP/16910P9RD2A121206 LEACHATE EPA 3010 EPA 6010
60135088020 MPRP/20844 ICP/16910P9RD2B121206 LEACHATE EPA 3010 EPA 6010
60135088021 MPRP/20844 ICP/16910P9RD2C121206 LEACHATE EPA 3010 EPA 6010

60135088022 MPRP/20842 ICP/16927P9W1A121206 LEACHATE EPA 3010 EPA 6010
60135088023 MPRP/20842 ICP/16927P9W1B121206 LEACHATE EPA 3010 EPA 6010
60135088024 MPRP/20842 ICP/16927P9W1C121206 LEACHATE EPA 3010 EPA 6010
60135088025 MPRP/20842 ICP/16927P9W2A121206 LEACHATE EPA 3010 EPA 6010
60135088026 MPRP/20842 ICP/16927P9W2B121206 LEACHATE EPA 3010 EPA 6010
60135088027 MPRP/20842 ICP/16927P9W2C121206 LEACHATE EPA 3010 EPA 6010
60135088028 MPRP/20842 ICP/16927P9W3A121206 LEACHATE EPA 3010 EPA 6010
60135088029 MPRP/20842 ICP/16927P9W3B121206 LEACHATE EPA 3010 EPA 6010
60135088030 MPRP/20842 ICP/16927P9W3C121206 LEACHATE EPA 3010 EPA 6010
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Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJQ#:60135088 
II I llll 111111111111111 
60135088 

Client Name: 'BP Arrw . ..,.c botional 

Courier: Fed Ex~ UPS O USPS O Client O Commercial O Pace O Other O / i-=P....i:ro--=-j--=-D-u=e'----D-at_e ____ ----i 

Tracking #: On Co G Pace Shipping Label Used? Yes O No rtJ Proi Name: 

Custody Seal on Cooler/Box Present: Yes ~ No O Seals intact: Yes ~ No O i:....;..::.....;...:.=.:..:..c::.;'---------' 

Packing Material: Bubble Wrap O Bubble Bags O Foam O None O Other d2.PU:-
Thermometer Used: 8 I T-194 Type of Ice: ~ Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: 5.3 
Temperature should be above freezing to 6°C 

Chain of Custody present: fJYes ONo 

Chain of Custody filled out: r/JYes ONo 

Chain of Custody relinquished : iiYes ONo 

Sampler name & siQnature on COC : r/Jves ONo 

Samples arrived within holdino time: ~Yes ONo 

Short Hold Time analyses (<72hr): 0Yes r/J No 

Rush Turn Around Time requested: 0Yes riNo 

Sufficient volume: r/JYes ONo 

Correct containers used: lJYes ONo 

Pace containers used: r/JYes O No 

Containers intact: ~Yes ONo 

Unoreserved 5035A soils frozen w/in 48hrs? 0Yes ONo 

Filtered volume received for dissolved tests? 0Yes O No 

Sample labels match COC: lfhves ONo 

Includes date/time/ID/analyses Matrix: ~l.,... 

IAII containers needing preservation have been checked 0Yes ONo 

IAII containers needing preservation are found to be in 
0Yes ONo compliance with EPA recommendation. 

Exceptions: VOA, coliform, TOC, O&G, WI-ORO (water) 
0Yes iJ No Phenolics 

rTrip Blank present: 0Yes ONo 

Pace Trip Blank lot# (if purchased): 

Headspace in VOA vials ( >6mm) : 0Yes ONo 

' 
Project samoled in USDA Reaulated Area: 0Yes r/JNo 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted 

Comments/ Resolution · 

Project Manager Review: ~/\,VJ 

Date/Time: 

(circle one) 1~ate and initials of;ferson examining 
contents: 1,2-i~I BA 

ON/A 1 

ON/A ? . 

O N/A 3 

O N/A 14 

ON/A 5 

ON/A 6. 

ON/A 7 

ON/A B 

ON/A 

ON/A ~ 

O N/A 10 

r!JN/A 11 . 

r!JNIA 12. 

ON/A 

13. 

rb,NIA 

r/JN/A 14 

Initial when ~at # of added 
completed preservative 

it; NIA 

' 15 

dN/A 

16. 

ON/A 17. List State . CD 
y t(!) Field Data Required? y I N 

emp Log Record start and finish times 
hen unpacking coole r, if >20 min , 

recheck sample temps 

Start: 

End: 

Tern 

F-KS-C-004-Rev 2, 04December2012 
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l\!\i~~ild Laboratory Management Program LaMP Chain of Custody Record Page_j_of ~ 

&>mpany 
A BP ailillal!KI oomJmny 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt UPS#733W87 Enfos Proposal No: DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision X OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers I Preservative 

EBM Phone: 714-228-6770 
~ 

EBM Email: anthony.brown@bp.com 
Q) 
C 

jg 
C 
0 u 
0 

Lab 
,:, lo ,:, 

Sample Description Date Time 
·5 .Q Q) 

:2 O" 0 E C: No. 0 :::::; 
0. :, Q) 

C/J ~ ~ z "' 0 - .l!l ~ 
~ 0 <l. C/J u ·5 ~ ~ C z 

Cf) <i: I- ::::, £ I I 

P9RD1a121206 12/6/2012 13:L(~ X 1 X 

P9RD1b121206 12/6/2012 14·.,5 X 1 X 
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January 17, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60136397

60136397
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

Rico-Argentine Mine Site

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on January 05, 2013.
The results relate only to the samples included in this report.  Results contained within this report
conform to the most current version of the TNI standards, BP LaMP Technical Requirements
Revision 10.1, and any applicable Quality Assurance Project Plan (QAPP), or Work Plan unless
otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 32
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CERTIFICATIONS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE SUMMARY

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Lab ID Sample ID Matrix Date Collected Date Received

60136397001 ROCK DRAIN IN 130104 Water 01/04/13 11:25 01/05/13 08:50

60136397002 ROCK DRAIN MP 130104 Water 01/04/13 12:35 01/05/13 08:50

60136397003 WETLAND OUT 130104 Water 01/04/13 13:00 01/05/13 08:50

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 3 of 32



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60136397001 ROCK DRAIN IN 130104 EPA 200.7 5TDS

EPA 200.7 5SMW, TDS

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL

60136397002 ROCK DRAIN MP 130104 EPA 200.7 5TDS

EPA 200.7 5SMW, TDS

EPA 200.8 18JGP

EPA 200.8 18JGP

EPA 300.0 1AJM

60136397003 WETLAND OUT 130104 EPA 200.7 5TDS

EPA 200.7 5SMW, TDS

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.7

Date: January 17, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21068
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136397001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1122744)

• Calcium
• MSD  (Lab ID: 1122745)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 5 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 5 of 32



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.7

Date: January 17, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21067
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136397001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1122740)

• Calcium, Dissolved
• MSD  (Lab ID: 1122741)

• Calcium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: January 17, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21066
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136397001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1122736)

• Manganese
• MSD  (Lab ID: 1122737)

• Manganese
• Zinc

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21066
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130104  (Lab ID: 60136397001)
• Silver

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: January 17, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21066
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130104  (Lab ID: 60136397002)
• Silver

• WETLAND OUT 130104  (Lab ID: 60136397003)
• Silver
• Molybdenum

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: January 17, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21065
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136397001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1122733)

• Manganese, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21065
1e: Dissolved result is greater than the total. Data was confirmed.

• ROCK DRAIN MP 130104  (Lab ID: 60136397002)
• Manganese, Dissolved

B: Analyte was detected in the associated method blank.
• ROCK DRAIN IN 130104  (Lab ID: 60136397001)

• Silver, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: January 17, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21065
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130104  (Lab ID: 60136397001)
• Thallium, Dissolved

• ROCK DRAIN MP 130104  (Lab ID: 60136397002)
• Silver, Dissolved
• Lead, Dissolved
• Thallium, Dissolved

• WETLAND OUT 130104  (Lab ID: 60136397003)
• Silver, Dissolved
• Zinc, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

SM 5210B

Date: January 17, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 300.0

Date: January 17, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Method:

Client: BP AMEC

SM 5310C

Date: January 17, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/23123
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130104  (Lab ID: 60136397001)
• Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: ROCK DRAIN IN 130104 Lab ID: 60136397001 Collected: 01/04/13 11:25 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 239000 ug/L 2 01/15/13 09:33 7440-70-2 M101/07/13 10:30200 71.6
Iron 2760 ug/L 2 01/15/13 09:33 7439-89-601/07/13 10:30100 34.4
Magnesium 18800 ug/L 2 01/15/13 09:33 7439-95-401/07/13 10:30100 34.4
Potassium 21300 ug/L 2 01/15/13 09:33 7440-09-701/07/13 10:301000 128
Sodium 12700 ug/L 2 01/16/13 12:13 7440-23-501/07/13 10:301000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 242000 ug/L 1 01/16/13 11:58 7440-70-2 D9,M101/07/13 10:30100 35.8
Iron, Dissolved ND ug/L 1 01/16/13 11:58 7439-89-601/07/13 10:3050.0 17.2
Magnesium, Dissolved 20700 ug/L 2 01/11/13 11:56 7439-95-4 D901/07/13 10:30100 34.4
Potassium, Dissolved 21600 ug/L 1 01/16/13 11:58 7440-09-7 D901/07/13 10:30500 64.1
Sodium, Dissolved 12300 ug/L 1 01/16/13 11:58 7440-23-501/07/13 10:30500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 270 ug/L 1 01/15/13 13:12 7429-90-501/07/13 10:3050.0 5.2
Antimony 0.28J ug/L 1 01/15/13 13:12 7440-36-001/07/13 10:301.0 0.035
Arsenic 0.62J ug/L 1 01/15/13 13:12 7440-38-201/07/13 10:301.0 0.14
Barium 22.5 ug/L 1 01/15/13 13:12 7440-39-301/07/13 10:301.0 0.085
Beryllium 0.30J ug/L 1 01/15/13 13:12 7440-41-701/07/13 10:300.50 0.066
Cadmium 12.5 ug/L 1 01/15/13 13:12 7440-43-901/07/13 10:300.50 0.097
Chromium 1.2 ug/L 1 01/15/13 13:12 7440-47-301/07/13 10:301.0 0.11
Cobalt 2.5 ug/L 1 01/15/13 13:12 7440-48-401/07/13 10:301.0 0.048
Copper 46.0 ug/L 1 01/15/13 13:12 7440-50-801/07/13 10:301.0 0.45
Lead 5.6 ug/L 1 01/15/13 13:12 7439-92-101/07/13 10:301.0 0.051
Manganese 1820 ug/L 1 01/15/13 13:12 7439-96-5 M101/07/13 10:301.0 0.23
Molybdenum 20.7 ug/L 1 01/15/13 13:12 7439-98-701/07/13 10:301.0 0.16
Nickel 3.0 ug/L 1 01/15/13 13:12 7440-02-001/07/13 10:301.0 0.35
Selenium ND ug/L 1 01/15/13 13:12 7782-49-201/07/13 10:301.0 0.35
Silver 0.19J ug/L 1 01/15/13 13:12 7440-22-4 B01/07/13 10:300.50 0.059
Thallium 0.12J ug/L 1 01/15/13 13:12 7440-28-001/07/13 10:301.0 0.022
Vanadium 0.38J ug/L 1 01/15/13 13:12 7440-62-201/07/13 10:301.0 0.27
Zinc 2390 ug/L 1 01/15/13 13:12 7440-66-6 M101/07/13 10:3010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.7J ug/L 1 01/15/13 13:54 7429-90-501/07/13 10:3050.0 5.2
Antimony, Dissolved 0.26J ug/L 1 01/15/13 13:54 7440-36-001/07/13 10:301.0 0.035
Arsenic, Dissolved ND ug/L 1 01/15/13 13:54 7440-38-201/07/13 10:301.0 0.14
Barium, Dissolved 19.4 ug/L 1 01/15/13 13:54 7440-39-301/07/13 10:301.0 0.085
Beryllium, Dissolved ND ug/L 1 01/15/13 13:54 7440-41-701/07/13 10:300.50 0.066
Cadmium, Dissolved 10.4 ug/L 1 01/15/13 13:54 7440-43-901/07/13 10:300.50 0.097
Chromium, Dissolved 0.54J ug/L 1 01/15/13 13:54 7440-47-301/07/13 10:301.0 0.11
Cobalt, Dissolved 2.3 ug/L 1 01/15/13 13:54 7440-48-401/07/13 10:301.0 0.048
Copper, Dissolved 2.2 ug/L 1 01/15/13 13:54 7440-50-801/07/13 10:301.0 0.45
Lead, Dissolved ND ug/L 1 01/15/13 13:54 7439-92-101/07/13 10:301.0 0.051
Manganese, Dissolved 1710 ug/L 1 01/15/13 13:54 7439-96-5 M101/07/13 10:301.0 0.23
Molybdenum, Dissolved 19.7 ug/L 1 01/15/13 13:54 7439-98-701/07/13 10:301.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: ROCK DRAIN IN 130104 Lab ID: 60136397001 Collected: 01/04/13 11:25 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.6 ug/L 1 01/15/13 13:54 7440-02-001/07/13 10:301.0 0.35
Selenium, Dissolved ND ug/L 1 01/15/13 13:54 7782-49-201/07/13 10:301.0 0.35
Silver, Dissolved 0.18J ug/L 1 01/15/13 13:54 7440-22-4 B01/07/13 10:300.50 0.059
Thallium, Dissolved 0.14J ug/L 1 01/15/13 13:54 7440-28-0 B01/07/13 10:301.0 0.022
Vanadium, Dissolved ND ug/L 1 01/15/13 13:54 7440-62-201/07/13 10:301.0 0.27
Zinc, Dissolved 1970 ug/L 1 01/15/13 13:54 7440-66-601/07/13 10:3010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 01/10/13 15:5401/05/13 10:092.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 639 mg/L 50 01/09/13 15:17 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.81J mg/L 1 01/08/13 17:55 7440-44-0 B1.0 0.092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: ROCK DRAIN MP 130104 Lab ID: 60136397002 Collected: 01/04/13 12:35 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 252000 ug/L 2 01/15/13 09:38 7440-70-201/07/13 10:30200 71.6
Iron 285 ug/L 2 01/15/13 09:38 7439-89-601/07/13 10:30100 34.4
Magnesium 21800 ug/L 2 01/15/13 09:38 7439-95-401/07/13 10:30100 34.4
Potassium 23000 ug/L 2 01/15/13 09:38 7440-09-701/07/13 10:301000 128
Sodium 13800 ug/L 2 01/16/13 12:19 7440-23-501/07/13 10:301000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 238000 ug/L 1 01/16/13 12:00 7440-70-201/07/13 10:30100 35.8
Iron, Dissolved 134 ug/L 1 01/16/13 12:00 7439-89-601/07/13 10:3050.0 17.2
Magnesium, Dissolved 22400 ug/L 2 01/11/13 12:03 7439-95-4 D901/07/13 10:30100 34.4
Potassium, Dissolved 22600 ug/L 1 01/16/13 12:00 7440-09-701/07/13 10:30500 64.1
Sodium, Dissolved 13400 ug/L 1 01/16/13 12:00 7440-23-501/07/13 10:30500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 44.8J ug/L 1 01/15/13 13:29 7429-90-501/07/13 10:3050.0 5.2
Antimony 0.26J ug/L 1 01/15/13 13:29 7440-36-001/07/13 10:301.0 0.035
Arsenic 0.59J ug/L 1 01/15/13 13:29 7440-38-201/07/13 10:301.0 0.14
Barium 35.2 ug/L 1 01/15/13 13:29 7440-39-301/07/13 10:301.0 0.085
Beryllium ND ug/L 1 01/15/13 13:29 7440-41-701/07/13 10:300.50 0.066
Cadmium 1.3 ug/L 1 01/15/13 13:29 7440-43-901/07/13 10:300.50 0.097
Chromium 0.45J ug/L 1 01/15/13 13:29 7440-47-301/07/13 10:301.0 0.11
Cobalt 0.51J ug/L 1 01/15/13 13:29 7440-48-401/07/13 10:301.0 0.048
Copper 2.7 ug/L 1 01/15/13 13:29 7440-50-801/07/13 10:301.0 0.45
Lead 0.54J ug/L 1 01/15/13 13:29 7439-92-101/07/13 10:301.0 0.051
Manganese 3230 ug/L 1 01/15/13 13:29 7439-96-501/07/13 10:301.0 0.23
Molybdenum 15.5 ug/L 1 01/15/13 13:29 7439-98-701/07/13 10:301.0 0.16
Nickel 2.4 ug/L 1 01/15/13 13:29 7440-02-001/07/13 10:301.0 0.35
Selenium ND ug/L 1 01/15/13 13:29 7782-49-201/07/13 10:301.0 0.35
Silver 0.19J ug/L 1 01/15/13 13:29 7440-22-4 B01/07/13 10:300.50 0.059
Thallium 0.078J ug/L 1 01/15/13 13:29 7440-28-001/07/13 10:301.0 0.022
Vanadium 0.87J ug/L 1 01/15/13 13:29 7440-62-201/07/13 10:301.0 0.27
Zinc 1230 ug/L 1 01/15/13 13:29 7440-66-601/07/13 10:3010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 16.2J ug/L 1 01/15/13 14:10 7429-90-501/07/13 10:3050.0 5.2
Antimony, Dissolved 0.29J ug/L 1 01/15/13 14:10 7440-36-001/07/13 10:301.0 0.035
Arsenic, Dissolved 0.46J ug/L 1 01/15/13 14:10 7440-38-201/07/13 10:301.0 0.14
Barium, Dissolved 37.3 ug/L 1 01/15/13 14:10 7440-39-3 D901/07/13 10:301.0 0.085
Beryllium, Dissolved ND ug/L 1 01/15/13 14:10 7440-41-701/07/13 10:300.50 0.066
Cadmium, Dissolved 0.57 ug/L 1 01/15/13 14:10 7440-43-901/07/13 10:300.50 0.097
Chromium, Dissolved 1.4 ug/L 1 01/15/13 14:10 7440-47-3 D901/07/13 10:301.0 0.11
Cobalt, Dissolved 0.49J ug/L 1 01/15/13 14:10 7440-48-401/07/13 10:301.0 0.048
Copper, Dissolved 1.3 ug/L 1 01/15/13 14:10 7440-50-801/07/13 10:301.0 0.45
Lead, Dissolved 0.20J ug/L 1 01/15/13 14:10 7439-92-1 B01/07/13 10:301.0 0.051
Manganese, Dissolved 3950 ug/L 1 01/15/13 14:10 7439-96-5 1e01/07/13 10:301.0 0.23
Molybdenum, Dissolved 15.7 ug/L 1 01/15/13 14:10 7439-98-7 D901/07/13 10:301.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: ROCK DRAIN MP 130104 Lab ID: 60136397002 Collected: 01/04/13 12:35 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.5 ug/L 1 01/15/13 14:10 7440-02-0 D901/07/13 10:301.0 0.35
Selenium, Dissolved ND ug/L 1 01/15/13 14:10 7782-49-201/07/13 10:301.0 0.35
Silver, Dissolved 0.20J ug/L 1 01/15/13 14:10 7440-22-4 B01/07/13 10:300.50 0.059
Thallium, Dissolved 0.063J ug/L 1 01/15/13 14:10 7440-28-0 B01/07/13 10:301.0 0.022
Vanadium, Dissolved 0.86J ug/L 1 01/15/13 14:10 7440-62-201/07/13 10:301.0 0.27
Zinc, Dissolved 1030 ug/L 1 01/15/13 14:10 7440-66-601/07/13 10:3010.0 1.6

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 640 mg/L 50 01/09/13 15:35 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: WETLAND OUT 130104 Lab ID: 60136397003 Collected: 01/04/13 13:00 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 281000 ug/L 2 01/15/13 09:40 7440-70-201/07/13 10:30200 71.6
Iron 89.9J ug/L 2 01/15/13 09:40 7439-89-601/07/13 10:30100 34.4
Magnesium 26800 ug/L 2 01/15/13 09:40 7439-95-401/07/13 10:30100 34.4
Potassium 30300 ug/L 2 01/15/13 09:40 7440-09-701/07/13 10:301000 128
Sodium 13300 ug/L 2 01/16/13 12:20 7440-23-501/07/13 10:301000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 306000 ug/L 1 01/16/13 12:02 7440-70-2 D901/07/13 10:30100 35.8
Iron, Dissolved 17.2J ug/L 1 01/16/13 12:02 7439-89-601/07/13 10:3050.0 17.2
Magnesium, Dissolved 29000 ug/L 2 01/11/13 12:05 7439-95-4 D901/07/13 10:30100 34.4
Potassium, Dissolved 34000 ug/L 1 01/16/13 12:02 7440-09-7 D901/07/13 10:30500 64.1
Sodium, Dissolved 14400 ug/L 1 01/16/13 12:02 7440-23-5 D901/07/13 10:30500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 76.4 ug/L 1 01/15/13 13:33 7429-90-501/07/13 10:3050.0 5.2
Antimony 0.62J ug/L 1 01/15/13 13:33 7440-36-001/07/13 10:301.0 0.035
Arsenic 10.8 ug/L 1 01/15/13 13:33 7440-38-201/07/13 10:301.0 0.14
Barium 114 ug/L 1 01/15/13 13:33 7440-39-301/07/13 10:301.0 0.085
Beryllium ND ug/L 1 01/15/13 13:33 7440-41-701/07/13 10:300.50 0.066
Cadmium 0.81 ug/L 1 01/15/13 13:33 7440-43-901/07/13 10:300.50 0.097
Chromium 0.71J ug/L 1 01/15/13 13:33 7440-47-301/07/13 10:301.0 0.11
Cobalt 0.30J ug/L 1 01/15/13 13:33 7440-48-401/07/13 10:301.0 0.048
Copper ND ug/L 1 01/15/13 13:33 7440-50-801/07/13 10:301.0 0.45
Lead 0.15J ug/L 1 01/15/13 13:33 7439-92-101/07/13 10:301.0 0.051
Manganese 4800 ug/L 1 01/15/13 13:33 7439-96-501/07/13 10:301.0 0.23
Molybdenum 0.21J ug/L 1 01/15/13 13:33 7439-98-7 B01/07/13 10:301.0 0.16
Nickel ND ug/L 1 01/15/13 13:33 7440-02-001/07/13 10:301.0 0.35
Selenium ND ug/L 1 01/15/13 13:33 7782-49-201/07/13 10:301.0 0.35
Silver 0.098J ug/L 1 01/15/13 13:33 7440-22-4 B01/07/13 10:300.50 0.059
Thallium ND ug/L 1 01/15/13 13:33 7440-28-001/07/13 10:301.0 0.022
Vanadium 2.3 ug/L 1 01/15/13 13:33 7440-62-201/07/13 10:301.0 0.27
Zinc 271 ug/L 1 01/15/13 13:33 7440-66-601/07/13 10:3010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 46.6J ug/L 1 01/15/13 14:14 7429-90-501/07/13 10:3050.0 5.2
Antimony, Dissolved 0.86J ug/L 1 01/15/13 14:14 7440-36-001/07/13 10:301.0 0.035
Arsenic, Dissolved 8.2 ug/L 1 01/15/13 14:14 7440-38-201/07/13 10:301.0 0.14
Barium, Dissolved 117 ug/L 1 01/15/13 14:14 7440-39-3 D901/07/13 10:301.0 0.085
Beryllium, Dissolved ND ug/L 1 01/15/13 14:14 7440-41-701/07/13 10:300.50 0.066
Cadmium, Dissolved ND ug/L 1 01/15/13 14:14 7440-43-901/07/13 10:300.50 0.097
Chromium, Dissolved 0.85J ug/L 1 01/15/13 14:14 7440-47-301/07/13 10:301.0 0.11
Cobalt, Dissolved 0.10J ug/L 1 01/15/13 14:14 7440-48-401/07/13 10:301.0 0.048
Copper, Dissolved 0.55J ug/L 1 01/15/13 14:14 7440-50-801/07/13 10:301.0 0.45
Lead, Dissolved ND ug/L 1 01/15/13 14:14 7439-92-101/07/13 10:301.0 0.051
Manganese, Dissolved 4990 ug/L 1 01/15/13 14:14 7439-96-5 D901/07/13 10:301.0 0.23
Molybdenum, Dissolved 0.17J ug/L 1 01/15/13 14:14 7439-98-701/07/13 10:301.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Sample: WETLAND OUT 130104 Lab ID: 60136397003 Collected: 01/04/13 13:00 Received: 01/05/13 08:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 01/15/13 14:14 7440-02-001/07/13 10:301.0 0.35
Selenium, Dissolved ND ug/L 1 01/15/13 14:14 7782-49-201/07/13 10:301.0 0.35
Silver, Dissolved 0.082J ug/L 1 01/15/13 14:14 7440-22-4 B01/07/13 10:300.50 0.059
Thallium, Dissolved ND ug/L 1 01/15/13 14:14 7440-28-001/07/13 10:301.0 0.022
Vanadium, Dissolved 1.6 ug/L 1 01/15/13 14:14 7440-62-201/07/13 10:301.0 0.27
Zinc, Dissolved 3.5J ug/L 1 01/15/13 14:14 7440-66-6 B01/07/13 10:3010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 112 mg/L 1 01/10/13 15:5701/05/13 10:192.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 600 mg/L 50 01/09/13 15:52 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 28.1 mg/L 1 01/08/13 17:27 7440-44-01.0 0.092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21068
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1122742

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Matrix: Water

Analyzed

Calcium ug/L ND 200 01/15/13 09:29
Iron ug/L ND 100 01/15/13 09:29
Magnesium ug/L ND 100 01/15/13 09:29
Potassium ug/L ND 1000 01/15/13 09:29
Sodium ug/L ND 1000 01/16/13 12:06

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1122743LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1870020000 93 85-115
Iron ug/L 1910020000 96 85-115
Magnesium ug/L 1800020000 90 85-115
Potassium ug/L 1900020000 95 85-115
Sodium ug/L 1960020000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1122744MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136397001

1122745

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 56 70-130188 5 910000239000 244000 258000
Iron ug/L 10000 93 70-130100 6 10100002760 12100 12800
Magnesium ug/L 10000 84 70-130110 9 91000018800 27100 29800
Potassium ug/L 10000 94 70-130106 4 71000021300 30700 31900
Sodium ug/L 10000 105 70-130106 1 81000012700 23100 23300
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21067
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1122738

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 01/16/13 11:51
Iron, Dissolved ug/L ND 50.0 01/16/13 11:51
Magnesium, Dissolved ug/L ND 50.0 01/11/13 11:52
Potassium, Dissolved ug/L ND 500 01/16/13 11:51
Sodium, Dissolved ug/L ND 500 01/16/13 11:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1122739LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1010010000 101 85-115
Iron, Dissolved ug/L 1020010000 102 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 991010000 99 85-115
Sodium, Dissolved ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1122740MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136397001

1122741

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 133 70-13066 3 910000242000 255000 249000
Iron, Dissolved ug/L 10000 100 70-13098 2 1010000ND 10000 9850
Magnesium, Dissolved ug/L 10000 89 70-13094 2 91000020700 29600 30000
Potassium, Dissolved ug/L 10000 102 70-130100 1 71000021600 31700 31500
Sodium, Dissolved ug/L 10000 105 70-130103 1 81000012300 22800 22500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21066
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1122734

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Matrix: Water

Analyzed

Aluminum ug/L ND 100 01/15/13 13:04
Antimony ug/L ND 2.0 01/15/13 13:04
Arsenic ug/L ND 2.0 01/15/13 13:04
Barium ug/L 0.22J 2.0 01/15/13 13:04
Beryllium ug/L ND 1.0 01/15/13 13:04
Cadmium ug/L ND 1.0 01/15/13 13:04
Chromium ug/L ND 2.0 01/15/13 13:04
Cobalt ug/L ND 2.0 01/15/13 13:04
Copper ug/L ND 2.0 01/15/13 13:04
Lead ug/L ND 2.0 01/15/13 13:04
Manganese ug/L ND 2.0 01/15/13 13:04
Molybdenum ug/L ND 2.0 01/15/13 13:04
Nickel ug/L ND 2.0 01/15/13 13:04
Selenium ug/L ND 2.0 01/15/13 13:04
Silver ug/L 0.18J 1.0 01/15/13 13:04
Thallium ug/L ND 2.0 01/15/13 13:04
Vanadium ug/L ND 2.0 01/15/13 13:04
Zinc ug/L ND 20.0 01/15/13 13:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1122735LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 18602000 93 85-115
Antimony ug/L 80.880 101 85-115
Arsenic ug/L 78.880 98 85-115
Barium ug/L 77.480 97 85-115
Beryllium ug/L 76.280 95 85-115
Cadmium ug/L 78.980 99 85-115
Chromium ug/L 77.380 97 85-115
Cobalt ug/L 76.380 95 85-115
Copper ug/L 77.680 97 85-115
Lead ug/L 76.380 95 85-115
Manganese ug/L 78.080 97 85-115
Molybdenum ug/L 79.480 99 85-115
Nickel ug/L 78.480 98 85-115
Selenium ug/L 78.680 98 85-115
Silver ug/L 37.640 94 85-115
Thallium ug/L 76.280 95 85-115
Vanadium ug/L 78.180 98 85-115
Zinc ug/L 206200 103 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1122736MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136397001

1122737

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 90 70-13092 1 201000270 1170 1190
Antimony ug/L 40 100 70-130100 0 20400.28J 40.4 40.3
Arsenic ug/L 40 98 70-13096 1 20400.62J 39.7 39.2
Barium ug/L 40 93 70-13090 2 204022.5 59.7 58.6
Beryllium ug/L 40 88 70-13088 1 20400.30J 35.3 35.6
Cadmium ug/L 40 96 70-13094 1 204012.5 50.8 50.2
Chromium ug/L 40 95 70-13094 1 20401.2 39.3 38.9
Cobalt ug/L 40 93 70-13091 2 20402.5 39.6 38.8
Copper ug/L 40 99 70-13085 7 204046.0 85.8 80.0
Lead ug/L 40 99 70-13096 2 20405.6 45.1 44.2
Manganese ug/L M140 168 70-13042 3 20401820 1880 1840
Molybdenum ug/L 40 104 70-130101 2 204020.7 62.2 61.1
Nickel ug/L 40 92 70-13090 2 20403.0 39.6 38.9
Selenium ug/L 40 91 70-13091 0 2040ND 36.5 36.4
Silver ug/L 20 90 70-13089 1 20200.19J 18.2 18.0
Thallium ug/L 40 97 70-13096 1 20400.12J 39.0 38.6
Vanadium ug/L 40 98 70-13097 1 20400.38J 39.5 39.0
Zinc ug/L M1100 108 70-13064 2 201002390 2500 2460
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21065
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1122730

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 100 01/15/13 13:46
Antimony, Dissolved ug/L ND 2.0 01/15/13 13:46
Arsenic, Dissolved ug/L ND 2.0 01/15/13 13:46
Barium, Dissolved ug/L 0.22J 2.0 01/15/13 13:46
Beryllium, Dissolved ug/L ND 1.0 01/15/13 13:46
Cadmium, Dissolved ug/L ND 1.0 01/15/13 13:46
Chromium, Dissolved ug/L ND 2.0 01/15/13 13:46
Cobalt, Dissolved ug/L ND 2.0 01/15/13 13:46
Copper, Dissolved ug/L ND 2.0 01/15/13 13:46
Lead, Dissolved ug/L ND 2.0 01/15/13 13:46
Manganese, Dissolved ug/L ND 2.0 01/15/13 13:46
Molybdenum, Dissolved ug/L ND 2.0 01/15/13 13:46
Nickel, Dissolved ug/L ND 2.0 01/15/13 13:46
Selenium, Dissolved ug/L ND 2.0 01/15/13 13:46
Silver, Dissolved ug/L 0.18J 1.0 01/15/13 13:46
Thallium, Dissolved ug/L ND 2.0 01/15/13 13:46
Vanadium, Dissolved ug/L ND 2.0 01/15/13 13:46
Zinc, Dissolved ug/L ND 20.0 01/15/13 13:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1122731LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 19502000 97 85-115
Antimony, Dissolved ug/L 80.380 100 85-115
Arsenic, Dissolved ug/L 76.680 96 85-115
Barium, Dissolved ug/L 76.280 95 85-115
Beryllium, Dissolved ug/L 79.880 100 85-115
Cadmium, Dissolved ug/L 79.680 99 85-115
Chromium, Dissolved ug/L 77.780 97 85-115
Cobalt, Dissolved ug/L 75.980 95 85-115
Copper, Dissolved ug/L 75.980 95 85-115
Lead, Dissolved ug/L 77.180 96 85-115
Manganese, Dissolved ug/L 78.980 99 85-115
Molybdenum, Dissolved ug/L 79.780 100 85-115
Nickel, Dissolved ug/L 76.280 95 85-115
Selenium, Dissolved ug/L 79.080 99 85-115
Silver, Dissolved ug/L 37.540 94 85-115
Thallium, Dissolved ug/L 76.180 95 85-115
Vanadium, Dissolved ug/L 78.080 97 85-115
Zinc, Dissolved ug/L 208200 104 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1122732MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136397001

1122733

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 93 70-13092 1 20100010.7J 939 934
Antimony, Dissolved ug/L 40 100 70-13099 1 20400.26J 40.1 39.9
Arsenic, Dissolved ug/L 40 96 70-13096 0 2040ND 38.4 38.5
Barium, Dissolved ug/L 40 93 70-13095 1 204019.4 56.6 57.4
Beryllium, Dissolved ug/L 40 89 70-13088 2 2040ND 35.8 35.1
Cadmium, Dissolved ug/L 40 96 70-13096 0 204010.4 48.8 48.8
Chromium, Dissolved ug/L 40 93 70-13094 1 20400.54J 37.8 38.2
Cobalt, Dissolved ug/L 40 90 70-13090 0 20402.3 38.4 38.4
Copper, Dissolved ug/L 40 88 70-13088 0 20402.2 37.3 37.4
Lead, Dissolved ug/L 40 96 70-13097 1 2040ND 38.6 38.9
Manganese, Dissolved ug/L M140 102 70-130145 1 20401710 1750 1770
Molybdenum, Dissolved ug/L 40 103 70-130104 1 204019.7 60.8 61.3
Nickel, Dissolved ug/L 40 89 70-13090 1 20402.6 38.3 38.7
Selenium, Dissolved ug/L 40 93 70-13091 2 2040ND 37.2 36.6
Silver, Dissolved ug/L 20 89 70-13089 1 20200.18J 17.9 18.1
Thallium, Dissolved ug/L 40 96 70-13097 2 20400.14J 38.5 39.1
Vanadium, Dissolved ug/L 40 96 70-13096 0 2040ND 38.5 38.5
Zinc, Dissolved ug/L 100 106 70-130108 0 201001970 2080 2080
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39130
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60136397001, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1122361

Associated Lab Samples: 60136397001, 60136397003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 01/10/13 14:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1122362LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 176198 89 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136275001
1122363SAMPLE DUPLICATE:

BOD, 5 day mg/L 108 2 17111
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23119
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1123005

Associated Lab Samples: 60136397001, 60136397002, 60136397003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 01/09/13 12:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1123006LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1123007MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136397003

1123008

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 250 76 61-11998 7 10250600 789 845
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23123
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60136397001, 60136397003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1123022

Associated Lab Samples: 60136397001, 60136397003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.45J 1.0 01/08/13 16:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1123023LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 5.45 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1123024MATRIX SPIKE SAMPLE:
MSSpike

Result
60136433001

Total Organic Carbon mg/L 6.05 112 80-120ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136397001
1123025SAMPLE DUPLICATE:

Total Organic Carbon mg/L 1.8 250.81J
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QUALIFIERS

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Dissolved result is greater than the total. Data was confirmed.1e
Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60136397
Rico-Argentine Mine Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60136397001 MPRP/21068 ICP/17039ROCK DRAIN IN 130104 EPA 200.7 EPA 200.7
60136397002 MPRP/21068 ICP/17039ROCK DRAIN MP 130104 EPA 200.7 EPA 200.7
60136397003 MPRP/21068 ICP/17039WETLAND OUT 130104 EPA 200.7 EPA 200.7

60136397001 MPRP/21067 ICP/17038ROCK DRAIN IN 130104 EPA 200.7 EPA 200.7
60136397002 MPRP/21067 ICP/17038ROCK DRAIN MP 130104 EPA 200.7 EPA 200.7
60136397003 MPRP/21067 ICP/17038WETLAND OUT 130104 EPA 200.7 EPA 200.7

60136397001 MPRP/21066 ICPM/1955ROCK DRAIN IN 130104 EPA 200.8 EPA 200.8
60136397002 MPRP/21066 ICPM/1955ROCK DRAIN MP 130104 EPA 200.8 EPA 200.8
60136397003 MPRP/21066 ICPM/1955WETLAND OUT 130104 EPA 200.8 EPA 200.8

60136397001 MPRP/21065 ICPM/1954ROCK DRAIN IN 130104 EPA 200.8 EPA 200.8
60136397002 MPRP/21065 ICPM/1954ROCK DRAIN MP 130104 EPA 200.8 EPA 200.8
60136397003 MPRP/21065 ICPM/1954WETLAND OUT 130104 EPA 200.8 EPA 200.8

60136397001 WET/39130 WET/39207ROCK DRAIN IN 130104 SM 5210B SM 5210B
60136397003 WET/39130 WET/39207WETLAND OUT 130104 SM 5210B SM 5210B

60136397001 WETA/23119ROCK DRAIN IN 130104 EPA 300.0
60136397002 WETA/23119ROCK DRAIN MP 130104 EPA 300.0
60136397003 WETA/23119WETLAND OUT 130104 EPA 300.0

60136397001 WETA/23123ROCK DRAIN IN 130104 SM 5310C
60136397003 WETA/23123WETLAND OUT 130104 SM 5310C
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ace Analytical . 
WWW pace/8bs corr, 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJ0#:60136397 
111111111111111 I Ill Ill 
60136397 

botional Client Name: B? Arn'-c 
Courier: Fed Ex O UPS J USPS O Client O Commercial O Pace 0 othe10 _i ?,f>. 

1 
/ 

5111 
Proj Due Date 

Tracking#: -~-?.:,:, ~!.~ -~=--~O~S _7lf !lf Pace Shipping Label Used? 

Custody Seal on Cooler/Box Present: Yes J No O Seals intact: Yes r£ 
Yes @ No [!J" Proi Name c....;_;;;,,._:_..:.=.;.;..::.. _____ ___, 

No 0 

Packing Material: Bubble Wrap 0 Bubble Bags 0 Foam 0 None 0 Other ~ 7-?LC_ 

Thermometer Used· a I T-194 
(circle one) 

IOate and initials of person examining 

Type of Ice· ~ Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: ?-·3 
Temperat ure should be above freez-ina to 6°C 

Chain of Custody present: r1Jves O No 

Chain of Custody fi lled out: rives O No 

Chain of Custody re linquished: r/Jves ONo 

Samoler name & signature on COC: r1Jves ONo 

Samples arrived within holdlnq time: r/Jves ONo 

Short Hold Time analyses (<72hr}: itlves ONo 

Rush Turn Around Time requested: 0Yes JNo 

Sufficient volume: IYIYes ONo 

Correc1 containers used £?1ves ONo 

Pace containers used: rllves ONo 

J 
Containers intact: Gil Yes O No 

Unpreserved 5035A soils frozen w/in 48hrs? Oves ONo 

FIitered volume received for dissolved tests? r/Jves ONo 

Sample labels match COC. r/Jves ONo 

Includes date/time/ID/analyses Matrix: """ IAII containers needing preservation have been checked . dves ONo 

!All containers needing preservation are found to be in 
rives ONo 

compliance with EPA reco~at1on 

Exceptions: VOA, coltforn T OC O&G, WI-DRO (water), 
iJves ONo Phenolics 

lf'np Blank present: 
0Yes UNo 

Pace Trip Blank lot# (if pu rchased) · 

Headspace in VOA vials ( >6mm) 0Yes DNo 

Pro1ect sampled in USDA Reoulated Area: Oves O No 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted 

Comments/ Resolution : 

Date/Time: 

ProJect Manager Review --::fZ-4~:)1;-'-1 .... M......., ..... \l\..=..J"------

contents: \ / '5' / l '3 fl~ 

O N/A 1 

O N/A 2. 

O N/A 3 . 

ON/A ~ 

O N/A 5 

ON/A 6.~oD 
ON/A 7. 

O N/A 8 

ON/A 

O N/A ~. 

O N/A 10. 

rdN/A 11 

ON/A 12 

ON/A 

13. 

ON/A 

ON/A 14. 

Initial when !ot # of added 
completed reservative 

IJN/A 

15 . 
. .I 

ClNIA 

16 

MN/A 17 List State 

y r@ Field Data Required? y I N 

Date 1/ 7 /1 3 

emp Log: Record start and finish times 
hen unpacking cooler. if >20 min, 

recheck sample temps 

Start 

End: 

em Tern 

F-KS-C-004-Rev 2, 04December2012 
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lao· , 
1chVield 

~ompany 

) 

Laboratory Management Program Lal~"./ Chain of Custody Record Page __ I of _I_ 

0 A BP amoate<l company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: 

Lab PM: Heather Wilson Lead Regulatory Agency: 

Lab Phone: (913) 563-1407 California Global ID No.: 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: 

Rico-Argentine Mine 

Rico, Colorado 81332 

U.S. EPA Region 8 

NA 

DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision OOC-BU 

Req Due Date (mm/dd/yy): Rush TAT: Yes No X --------
Lab Work Order Number: 

Consultant/Contractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

Address: 10670 White Roel< Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM __L -- -- Email Report/EDD To: lynda.lombardi@amec.com 

Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor - -
BP/ARC EBM: Anthony Brown Matrix No. Containers I Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 Standard ..JL 
<I) 

anthony.brown@bp.com 
l6-

Full Data Package __ EBMEmail: C 

~ 
~ "' 0 $ 6~&~~1::/-u 0 

0 C C ID ID 
"C 

~ "C ~~ "' co 0 0 
Lab ·s QI • ... ... 

Sample Description Date Time C" 8. 
a, 

J, g ~8 .., N Comments No. J2 :::i E 2: .!!!N 
It) It) 

0 ::, Ql - N :IE :IE Cl .l!l- ~~ Cb~ Cl) 
~ 

Ill z <I) 

0 Ql I':: ~ ~ Cl) Note: If sample not conected, indicate "No > ~ 0 
Ql • 

Cl - .l!! s :: 8 :: 8 -o ! Sample" in comments and single-strike out - a. Cl) <3 ~o u Cl ...I 0 ~ 
~ 0 C £ z 0 t;j C/l N - .., 0 0 0 and initial any preplinted sample description. Cl) <( I- :::, :i:: :i:: - UJ ~~ :IE :i:: I- - Cl - I- CD 

t Oil! l-(J\q,J l rJ l >iD \ t;...j 111-i-3,.tT~l \\Z-,'5 l'i< z=j 2 (/J L l >( ix ~ X 'I ~ \Al 
6ll/ ~IIJ Dissolved metals are field filtered. \il P':ll,.(. IBP! 3-S ~ q7/ 

\\Ii, IL \)c.Ft-, rJ N10 1? Cl C4 I I \2..S') '{.. ~ l v '2. f}) )< x )( l'a?,. if/2 

H~1 Lf'\,J '") i\.lr ·, 0 c i ~ <-/ ~ ii \t;C-D ·r !1 d ' X ;< 'I. Ix ·'i_ -ii Metals are: Ca, Fe, K, Na, Mg (E200.7); X V) r, I 1-61'11 (lr:.~s j,_ ·1__ 

r----__ l . 
-- Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, 

----- i....-- Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8) r--- _i--- ~ ~--~ r--~ r---- ......_ 1 l ,,. i...---, 
~ 

r....-- ., --- r--i-- -- r.--- ,-- '\'-\ 'J.- i, - t--- r-- ..... ----- ' -r-- ... 
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January 24, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60136659

60136659
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on January 10, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
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SAMPLE SUMMARY

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60136659001 ROCK DRAIN 130109 Water 01/09/13 11:05 01/10/13 10:20

60136659002 ROCK DRAIN MP130109 Water 01/09/13 12:45 01/10/13 10:20

60136659003 WETLAND OUT130109 Water 01/09/13 11:50 01/10/13 10:20

60136659004 DUP130109 Water 01/09/13 12:20 01/10/13 10:20
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60136659001 ROCK DRAIN 130109 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL

60136659002 ROCK DRAIN MP130109 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

EPA 300.0 1AJM

60136659003 WETLAND OUT130109 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL

60136659004 DUP130109 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 24, 2013

Description: 200.7 Metals, Total

General Information:
4 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 24, 2013

Description: 200.7 Metals, Dissolved

General Information:
4 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21149
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136659001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1124991)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 24, 2013

Description: 200.8 MET ICPMS

General Information:
4 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21152
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136659002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1125002)

• Manganese
• MSD  (Lab ID: 1125003)

• Manganese
• Zinc

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21152
B: Analyte was detected in the associated method blank.

• DUP130109  (Lab ID: 60136659004)
• Silver
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 24, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21152
B: Analyte was detected in the associated method blank.

• DUP130109  (Lab ID: 60136659004)
• Molybdenum

• ROCK DRAIN 130109  (Lab ID: 60136659001)
• Silver

• ROCK DRAIN MP130109  (Lab ID: 60136659002)
• Silver

• WETLAND OUT130109  (Lab ID: 60136659003)
• Silver
• Molybdenum
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 24, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
4 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21151
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60136659001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1124998)

• Manganese, Dissolved
• MSD  (Lab ID: 1124999)

• Manganese, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21151
B: Analyte was detected in the associated method blank.

• DUP130109  (Lab ID: 60136659004)
• Silver, Dissolved
• Molybdenum, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 24, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21151
B: Analyte was detected in the associated method blank.

• DUP130109  (Lab ID: 60136659004)
• Thallium, Dissolved
• Zinc, Dissolved

• ROCK DRAIN 130109  (Lab ID: 60136659001)
• Silver, Dissolved
• Thallium, Dissolved

• ROCK DRAIN MP130109  (Lab ID: 60136659002)
• Silver, Dissolved
• Thallium, Dissolved

• WETLAND OUT130109  (Lab ID: 60136659003)
• Silver, Dissolved
• Molybdenum, Dissolved
• Thallium, Dissolved
• Zinc, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: January 24, 2013

Description: 5210B BOD, 5 day

General Information:
3 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: January 24, 2013

Description: 300.0 IC Anions 28 Days

General Information:
4 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: January 24, 2013

Description: 5310C TOC

General Information:
3 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN 130109 Lab ID: 60136659001 Collected: 01/09/13 11:05 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 231000 ug/L 2 01/17/13 15:04 7440-70-201/11/13 13:10200 71.6
Iron 2230 ug/L 2 01/17/13 15:04 7439-89-601/11/13 13:10100 34.4
Magnesium 19500 ug/L 2 01/17/13 15:04 7439-95-401/11/13 13:10100 34.4
Potassium 19000 ug/L 2 01/17/13 15:04 7440-09-701/11/13 13:101000 128
Sodium 12000 ug/L 2 01/17/13 15:04 7440-23-501/11/13 13:101000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 229000 ug/L 1 01/17/13 15:19 7440-70-2 M101/11/13 13:10100 35.8
Iron, Dissolved ND ug/L 1 01/17/13 15:19 7439-89-601/11/13 13:1050.0 17.2
Magnesium, Dissolved 19000 ug/L 1 01/17/13 15:19 7439-95-401/11/13 13:1050.0 17.2
Potassium, Dissolved 19300 ug/L 1 01/17/13 15:19 7440-09-7 D901/11/13 13:10500 64.1
Sodium, Dissolved 12200 ug/L 1 01/17/13 15:19 7440-23-5 D901/11/13 13:10500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 189 ug/L 1 01/17/13 09:49 7429-90-501/14/13 10:1550.0 5.2
Antimony 0.28J ug/L 1 01/17/13 09:49 7440-36-001/14/13 10:151.0 0.035
Arsenic 0.48J ug/L 1 01/17/13 09:49 7440-38-201/14/13 10:151.0 0.14
Barium 19.7 ug/L 1 01/17/13 09:49 7440-39-301/14/13 10:151.0 0.085
Beryllium 0.26J ug/L 1 01/17/13 09:49 7440-41-701/14/13 10:150.50 0.066
Cadmium 11.6 ug/L 1 01/17/13 09:49 7440-43-901/14/13 10:150.50 0.097
Chromium 2.0 ug/L 1 01/17/13 09:49 7440-47-301/14/13 10:151.0 0.11
Cobalt 2.4 ug/L 1 01/17/13 09:49 7440-48-401/14/13 10:151.0 0.048
Copper 37.4 ug/L 1 01/17/13 09:49 7440-50-801/14/13 10:151.0 0.45
Lead 4.2 ug/L 1 01/17/13 09:49 7439-92-101/14/13 10:151.0 0.051
Manganese 1720 ug/L 1 01/17/13 09:49 7439-96-501/14/13 10:151.0 0.23
Molybdenum 20.4 ug/L 1 01/17/13 09:49 7439-98-701/14/13 10:151.0 0.16
Nickel 2.8 ug/L 1 01/17/13 09:49 7440-02-001/14/13 10:151.0 0.35
Selenium ND ug/L 1 01/17/13 09:49 7782-49-201/14/13 10:151.0 0.35
Silver 0.22J ug/L 1 01/17/13 09:49 7440-22-4 B01/14/13 10:150.50 0.059
Thallium 0.12J ug/L 1 01/17/13 09:49 7440-28-001/14/13 10:151.0 0.022
Vanadium ND ug/L 1 01/17/13 09:49 7440-62-201/14/13 10:151.0 0.27
Zinc 2220 ug/L 1 01/17/13 09:49 7440-66-601/14/13 10:1510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 8.8J ug/L 1 01/17/13 10:39 7429-90-501/14/13 10:1550.0 5.2
Antimony, Dissolved 0.26J ug/L 1 01/17/13 10:39 7440-36-001/14/13 10:151.0 0.035
Arsenic, Dissolved 0.15J ug/L 1 01/17/13 10:39 7440-38-201/14/13 10:151.0 0.14
Barium, Dissolved 19.0 ug/L 1 01/17/13 10:39 7440-39-301/14/13 10:151.0 0.085
Beryllium, Dissolved ND ug/L 1 01/17/13 10:39 7440-41-701/14/13 10:150.50 0.066
Cadmium, Dissolved 9.6 ug/L 1 01/17/13 10:39 7440-43-901/14/13 10:150.50 0.097
Chromium, Dissolved 1.1 ug/L 1 01/17/13 10:39 7440-47-301/14/13 10:151.0 0.11
Cobalt, Dissolved 2.2 ug/L 1 01/17/13 10:39 7440-48-401/14/13 10:151.0 0.048
Copper, Dissolved 2.3 ug/L 1 01/17/13 10:39 7440-50-801/14/13 10:151.0 0.45
Lead, Dissolved ND ug/L 1 01/17/13 10:39 7439-92-101/14/13 10:151.0 0.051
Manganese, Dissolved 1640 ug/L 1 01/17/13 10:39 7439-96-5 M101/14/13 10:151.0 0.23
Molybdenum, Dissolved 19.2 ug/L 1 01/17/13 10:39 7439-98-701/14/13 10:151.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN 130109 Lab ID: 60136659001 Collected: 01/09/13 11:05 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.4 ug/L 1 01/17/13 10:39 7440-02-001/14/13 10:151.0 0.35
Selenium, Dissolved ND ug/L 1 01/17/13 10:39 7782-49-201/14/13 10:151.0 0.35
Silver, Dissolved 0.21J ug/L 1 01/17/13 10:39 7440-22-4 B01/14/13 10:150.50 0.059
Thallium, Dissolved 0.38J ug/L 1 01/17/13 10:39 7440-28-0 B01/14/13 10:151.0 0.022
Vanadium, Dissolved ND ug/L 1 01/17/13 10:39 7440-62-201/14/13 10:151.0 0.27
Zinc, Dissolved 1810 ug/L 1 01/17/13 10:39 7440-66-601/14/13 10:1510.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 01/16/13 12:4501/11/13 10:352.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 632 mg/L 50 01/15/13 17:51 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.98J mg/L 1 01/14/13 12:20 7440-44-01.0 0.092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP130109 Lab ID: 60136659002 Collected: 01/09/13 12:45 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 247000 ug/L 2 01/17/13 15:12 7440-70-201/11/13 13:10200 71.6
Iron 643 ug/L 2 01/17/13 15:12 7439-89-601/11/13 13:10100 34.4
Magnesium 22400 ug/L 2 01/17/13 15:12 7439-95-401/11/13 13:10100 34.4
Potassium 21300 ug/L 2 01/17/13 15:12 7440-09-701/11/13 13:101000 128
Sodium 13900 ug/L 2 01/17/13 15:12 7440-23-501/11/13 13:101000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 239000 ug/L 1 01/17/13 15:25 7440-70-201/11/13 13:10100 35.8
Iron, Dissolved 122 ug/L 1 01/17/13 15:25 7439-89-601/11/13 13:1050.0 17.2
Magnesium, Dissolved 21500 ug/L 1 01/17/13 15:25 7439-95-401/11/13 13:1050.0 17.2
Potassium, Dissolved 21400 ug/L 1 01/17/13 15:25 7440-09-7 D901/11/13 13:10500 64.1
Sodium, Dissolved 14000 ug/L 1 01/17/13 15:25 7440-23-5 D901/11/13 13:10500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 144 ug/L 1 01/17/13 09:53 7429-90-501/14/13 10:1550.0 5.2
Antimony 0.32J ug/L 1 01/17/13 09:53 7440-36-001/14/13 10:151.0 0.035
Arsenic 0.83J ug/L 1 01/17/13 09:53 7440-38-201/14/13 10:151.0 0.14
Barium 36.4 ug/L 1 01/17/13 09:53 7440-39-301/14/13 10:151.0 0.085
Beryllium ND ug/L 1 01/17/13 09:53 7440-41-701/14/13 10:150.50 0.066
Cadmium 2.8 ug/L 1 01/17/13 09:53 7440-43-901/14/13 10:150.50 0.097
Chromium 0.42J ug/L 1 01/17/13 09:53 7440-47-301/14/13 10:151.0 0.11
Cobalt 0.64J ug/L 1 01/17/13 09:53 7440-48-401/14/13 10:151.0 0.048
Copper 5.8 ug/L 1 01/17/13 09:53 7440-50-801/14/13 10:151.0 0.45
Lead 1.4 ug/L 1 01/17/13 09:53 7439-92-101/14/13 10:151.0 0.051
Manganese 4560 ug/L 1 01/17/13 09:53 7439-96-5 M101/14/13 10:151.0 0.23
Molybdenum 16.2 ug/L 1 01/17/13 09:53 7439-98-701/14/13 10:151.0 0.16
Nickel 2.6 ug/L 1 01/17/13 09:53 7440-02-001/14/13 10:151.0 0.35
Selenium ND ug/L 1 01/17/13 09:53 7782-49-201/14/13 10:151.0 0.35
Silver 0.12J ug/L 1 01/17/13 09:53 7440-22-4 B01/14/13 10:150.50 0.059
Thallium 0.053J ug/L 1 01/17/13 09:53 7440-28-001/14/13 10:151.0 0.022
Vanadium 1.2 ug/L 1 01/17/13 09:53 7440-62-201/14/13 10:151.0 0.27
Zinc 1140 ug/L 1 01/17/13 09:53 7440-66-6 M101/14/13 10:1510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 6.2J ug/L 1 01/17/13 10:56 7429-90-501/14/13 10:1550.0 5.2
Antimony, Dissolved 0.29J ug/L 1 01/17/13 10:56 7440-36-001/14/13 10:151.0 0.035
Arsenic, Dissolved 0.42J ug/L 1 01/17/13 10:56 7440-38-201/14/13 10:151.0 0.14
Barium, Dissolved 32.3 ug/L 1 01/17/13 10:56 7440-39-301/14/13 10:151.0 0.085
Beryllium, Dissolved ND ug/L 1 01/17/13 10:56 7440-41-701/14/13 10:150.50 0.066
Cadmium, Dissolved 0.68 ug/L 1 01/17/13 10:56 7440-43-901/14/13 10:150.50 0.097
Chromium, Dissolved 0.21J ug/L 1 01/17/13 10:56 7440-47-301/14/13 10:151.0 0.11
Cobalt, Dissolved 0.51J ug/L 1 01/17/13 10:56 7440-48-401/14/13 10:151.0 0.048
Copper, Dissolved 0.58J ug/L 1 01/17/13 10:56 7440-50-801/14/13 10:151.0 0.45
Lead, Dissolved ND ug/L 1 01/17/13 10:56 7439-92-101/14/13 10:151.0 0.051
Manganese, Dissolved 4550 ug/L 1 01/17/13 10:56 7439-96-501/14/13 10:151.0 0.23
Molybdenum, Dissolved 16.1 ug/L 1 01/17/13 10:56 7439-98-701/14/13 10:151.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP130109 Lab ID: 60136659002 Collected: 01/09/13 12:45 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.2 ug/L 1 01/17/13 10:56 7440-02-001/14/13 10:151.0 0.35
Selenium, Dissolved ND ug/L 1 01/17/13 10:56 7782-49-201/14/13 10:151.0 0.35
Silver, Dissolved 0.20J ug/L 1 01/17/13 10:56 7440-22-4 B01/14/13 10:150.50 0.059
Thallium, Dissolved 0.12J ug/L 1 01/17/13 10:56 7440-28-0 B01/14/13 10:151.0 0.022
Vanadium, Dissolved 0.84J ug/L 1 01/17/13 10:56 7440-62-201/14/13 10:151.0 0.27
Zinc, Dissolved 970 ug/L 1 01/17/13 10:56 7440-66-601/14/13 10:1510.0 1.6

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 623 mg/L 50 01/15/13 18:44 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT130109 Lab ID: 60136659003 Collected: 01/09/13 11:50 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 275000 ug/L 2 01/17/13 15:14 7440-70-201/11/13 13:10200 71.6
Iron 68.1J ug/L 2 01/17/13 15:14 7439-89-601/11/13 13:10100 34.4
Magnesium 27100 ug/L 2 01/17/13 15:14 7439-95-401/11/13 13:10100 34.4
Potassium 30100 ug/L 2 01/17/13 15:14 7440-09-701/11/13 13:101000 128
Sodium 13800 ug/L 2 01/17/13 15:14 7440-23-501/11/13 13:101000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 271000 ug/L 1 01/17/13 15:28 7440-70-201/11/13 13:10100 35.8
Iron, Dissolved 28.8J ug/L 1 01/17/13 15:28 7439-89-601/11/13 13:1050.0 17.2
Magnesium, Dissolved 26500 ug/L 1 01/17/13 15:28 7439-95-401/11/13 13:1050.0 17.2
Potassium, Dissolved 30500 ug/L 1 01/17/13 15:28 7440-09-7 D901/11/13 13:10500 64.1
Sodium, Dissolved 13900 ug/L 1 01/17/13 15:28 7440-23-5 D901/11/13 13:10500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 50.8 ug/L 1 01/17/13 10:10 7429-90-501/14/13 10:1550.0 5.2
Antimony 0.67J ug/L 1 01/17/13 10:10 7440-36-001/14/13 10:151.0 0.035
Arsenic 11.2 ug/L 1 01/17/13 10:10 7440-38-201/14/13 10:151.0 0.14
Barium 116 ug/L 1 01/17/13 10:10 7440-39-301/14/13 10:151.0 0.085
Beryllium ND ug/L 1 01/17/13 10:10 7440-41-701/14/13 10:150.50 0.066
Cadmium 0.69 ug/L 1 01/17/13 10:10 7440-43-901/14/13 10:150.50 0.097
Chromium 0.58J ug/L 1 01/17/13 10:10 7440-47-301/14/13 10:151.0 0.11
Cobalt 0.28J ug/L 1 01/17/13 10:10 7440-48-401/14/13 10:151.0 0.048
Copper ND ug/L 1 01/17/13 10:10 7440-50-801/14/13 10:151.0 0.45
Lead 0.16J ug/L 1 01/17/13 10:10 7439-92-101/14/13 10:151.0 0.051
Manganese 4650 ug/L 100 01/17/13 11:21 7439-96-501/14/13 10:15100 23.0
Molybdenum 0.41J ug/L 1 01/17/13 10:10 7439-98-7 B01/14/13 10:151.0 0.16
Nickel ND ug/L 1 01/17/13 10:10 7440-02-001/14/13 10:151.0 0.35
Selenium 9.0 ug/L 1 01/17/13 10:10 7782-49-201/14/13 10:151.0 0.35
Silver 0.19J ug/L 1 01/17/13 10:10 7440-22-4 B01/14/13 10:150.50 0.059
Thallium 0.049J ug/L 1 01/17/13 10:10 7440-28-001/14/13 10:151.0 0.022
Vanadium 1.9 ug/L 1 01/17/13 10:10 7440-62-201/14/13 10:151.0 0.27
Zinc 242 ug/L 1 01/17/13 10:10 7440-66-601/14/13 10:1510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 40.8J ug/L 1 01/17/13 11:00 7429-90-501/14/13 10:1550.0 5.2
Antimony, Dissolved 0.54J ug/L 1 01/17/13 11:00 7440-36-001/14/13 10:151.0 0.035
Arsenic, Dissolved 7.4 ug/L 1 01/17/13 11:00 7440-38-201/14/13 10:151.0 0.14
Barium, Dissolved 115 ug/L 1 01/17/13 11:00 7440-39-301/14/13 10:151.0 0.085
Beryllium, Dissolved ND ug/L 1 01/17/13 11:00 7440-41-701/14/13 10:150.50 0.066
Cadmium, Dissolved ND ug/L 1 01/17/13 11:00 7440-43-901/14/13 10:150.50 0.097
Chromium, Dissolved 1.6 ug/L 1 01/17/13 11:00 7440-47-3 D901/14/13 10:151.0 0.11
Cobalt, Dissolved 0.11J ug/L 1 01/17/13 11:00 7440-48-401/14/13 10:151.0 0.048
Copper, Dissolved ND ug/L 1 01/17/13 11:00 7440-50-801/14/13 10:151.0 0.45
Lead, Dissolved ND ug/L 1 01/17/13 11:00 7439-92-101/14/13 10:151.0 0.051
Manganese, Dissolved 4600 ug/L 100 01/17/13 11:29 7439-96-501/14/13 10:15100 23.0
Molybdenum, Dissolved 0.31J ug/L 1 01/17/13 11:00 7439-98-7 B01/14/13 10:151.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT130109 Lab ID: 60136659003 Collected: 01/09/13 11:50 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 01/17/13 11:00 7440-02-001/14/13 10:151.0 0.35
Selenium, Dissolved 4.0 ug/L 1 01/17/13 11:00 7782-49-201/14/13 10:151.0 0.35
Silver, Dissolved 0.11J ug/L 1 01/17/13 11:00 7440-22-4 B01/14/13 10:150.50 0.059
Thallium, Dissolved 0.20J ug/L 1 01/17/13 11:00 7440-28-0 B01/14/13 10:151.0 0.022
Vanadium, Dissolved 1.4 ug/L 1 01/17/13 11:00 7440-62-201/14/13 10:151.0 0.27
Zinc, Dissolved 2.4J ug/L 1 01/17/13 11:00 7440-66-6 B01/14/13 10:1510.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 118 mg/L 1 01/16/13 12:5601/11/13 10:522.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 616 mg/L 50 01/15/13 19:02 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 25.5 mg/L 1 01/14/13 12:06 7440-44-01.0 0.092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: DUP130109 Lab ID: 60136659004 Collected: 01/09/13 12:20 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 274000 ug/L 2 01/17/13 15:17 7440-70-201/11/13 13:10200 71.6
Iron 61.1J ug/L 2 01/17/13 15:17 7439-89-601/11/13 13:10100 34.4
Magnesium 27000 ug/L 2 01/17/13 15:17 7439-95-401/11/13 13:10100 34.4
Potassium 30200 ug/L 2 01/17/13 15:17 7440-09-701/11/13 13:101000 128
Sodium 13700 ug/L 2 01/17/13 15:17 7440-23-501/11/13 13:101000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 268000 ug/L 1 01/17/13 15:30 7440-70-201/11/13 13:10100 35.8
Iron, Dissolved 28.7J ug/L 1 01/17/13 15:30 7439-89-601/11/13 13:1050.0 17.2
Magnesium, Dissolved 26200 ug/L 1 01/17/13 15:30 7439-95-401/11/13 13:1050.0 17.2
Potassium, Dissolved 30100 ug/L 1 01/17/13 15:30 7440-09-701/11/13 13:10500 64.1
Sodium, Dissolved 13700 ug/L 1 01/17/13 15:30 7440-23-501/11/13 13:10500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 44.5J ug/L 1 01/17/13 10:14 7429-90-501/14/13 10:1550.0 5.2
Antimony 0.72J ug/L 1 01/17/13 10:14 7440-36-001/14/13 10:151.0 0.035
Arsenic 11.1 ug/L 1 01/17/13 10:14 7440-38-201/14/13 10:151.0 0.14
Barium 114 ug/L 1 01/17/13 10:14 7440-39-301/14/13 10:151.0 0.085
Beryllium ND ug/L 1 01/17/13 10:14 7440-41-701/14/13 10:150.50 0.066
Cadmium 0.64 ug/L 1 01/17/13 10:14 7440-43-901/14/13 10:150.50 0.097
Chromium 0.55J ug/L 1 01/17/13 10:14 7440-47-301/14/13 10:151.0 0.11
Cobalt 0.29J ug/L 1 01/17/13 10:14 7440-48-401/14/13 10:151.0 0.048
Copper 0.80J ug/L 1 01/17/13 10:14 7440-50-801/14/13 10:151.0 0.45
Lead 0.15J ug/L 1 01/17/13 10:14 7439-92-101/14/13 10:151.0 0.051
Manganese 5000 ug/L 1 01/17/13 10:14 7439-96-501/14/13 10:151.0 0.23
Molybdenum 0.33J ug/L 1 01/17/13 10:14 7439-98-7 B01/14/13 10:151.0 0.16
Nickel ND ug/L 1 01/17/13 10:14 7440-02-001/14/13 10:151.0 0.35
Selenium 7.2 ug/L 1 01/17/13 10:14 7782-49-201/14/13 10:151.0 0.35
Silver 0.10J ug/L 1 01/17/13 10:14 7440-22-4 B01/14/13 10:150.50 0.059
Thallium ND ug/L 1 01/17/13 10:14 7440-28-001/14/13 10:151.0 0.022
Vanadium 1.8 ug/L 1 01/17/13 10:14 7440-62-201/14/13 10:151.0 0.27
Zinc 241 ug/L 1 01/17/13 10:14 7440-66-601/14/13 10:1510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 42.6J ug/L 1 01/17/13 11:04 7429-90-501/14/13 10:1550.0 5.2
Antimony, Dissolved 0.49J ug/L 1 01/17/13 11:04 7440-36-001/14/13 10:151.0 0.035
Arsenic, Dissolved 7.7 ug/L 1 01/17/13 11:04 7440-38-201/14/13 10:151.0 0.14
Barium, Dissolved 113 ug/L 1 01/17/13 11:04 7440-39-301/14/13 10:151.0 0.085
Beryllium, Dissolved ND ug/L 1 01/17/13 11:04 7440-41-701/14/13 10:150.50 0.066
Cadmium, Dissolved ND ug/L 1 01/17/13 11:04 7440-43-901/14/13 10:150.50 0.097
Chromium, Dissolved 0.78J ug/L 1 01/17/13 11:04 7440-47-301/14/13 10:151.0 0.11
Cobalt, Dissolved 0.12J ug/L 1 01/17/13 11:04 7440-48-401/14/13 10:151.0 0.048
Copper, Dissolved ND ug/L 1 01/17/13 11:04 7440-50-801/14/13 10:151.0 0.45
Lead, Dissolved ND ug/L 1 01/17/13 11:04 7439-92-101/14/13 10:151.0 0.051
Manganese, Dissolved 4970 ug/L 1 01/17/13 11:04 7439-96-501/14/13 10:151.0 0.23
Molybdenum, Dissolved 0.27J ug/L 1 01/17/13 11:04 7439-98-7 B01/14/13 10:151.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Sample: DUP130109 Lab ID: 60136659004 Collected: 01/09/13 12:20 Received: 01/10/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 01/17/13 11:04 7440-02-001/14/13 10:151.0 0.35
Selenium, Dissolved 5.5 ug/L 1 01/17/13 11:04 7782-49-201/14/13 10:151.0 0.35
Silver, Dissolved 0.091J ug/L 1 01/17/13 11:04 7440-22-4 B01/14/13 10:150.50 0.059
Thallium, Dissolved 0.066J ug/L 1 01/17/13 11:04 7440-28-0 B01/14/13 10:151.0 0.022
Vanadium, Dissolved 1.5 ug/L 1 01/17/13 11:04 7440-62-201/14/13 10:151.0 0.27
Zinc, Dissolved 3.7J ug/L 1 01/17/13 11:04 7440-66-6 B01/14/13 10:1510.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 453 mg/L 1 01/16/13 14:3101/11/13 12:132.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 621 mg/L 50 01/15/13 19:20 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 25.0 mg/L 1 01/14/13 11:52 7440-44-01.0 0.092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21150
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1124992

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Matrix: Water

Analyzed

Calcium ug/L ND 100 01/17/13 14:59
Iron ug/L ND 50.0 01/17/13 14:59
Magnesium ug/L ND 50.0 01/17/13 14:59
Potassium ug/L ND 500 01/17/13 14:59
Sodium ug/L ND 500 01/17/13 14:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1124993LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 48505000 97 85-115
Iron ug/L 49805000 100 85-115
Magnesium ug/L 50805000 102 85-115
Potassium ug/L 48805000 98 85-115
Sodium ug/L 52305000 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1124994MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136659001

1124995

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 106 70-13094 0 910000231000 242000 241000
Iron ug/L 10000 98 70-13098 0 10100002230 12100 12000
Magnesium ug/L 10000 101 70-13099 1 91000019500 29600 29300
Potassium ug/L 10000 102 70-130101 1 71000019000 29200 29100
Sodium ug/L 10000 108 70-130107 1 81000012000 22800 22700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21149
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1124988

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 01/17/13 14:22
Iron, Dissolved ug/L ND 50.0 01/17/13 14:22
Magnesium, Dissolved ug/L ND 50.0 01/17/13 14:22
Potassium, Dissolved ug/L ND 500 01/17/13 14:22
Sodium, Dissolved ug/L ND 500 01/17/13 14:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1124989LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 971010000 97 85-115
Iron, Dissolved ug/L 1000010000 100 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 993010000 99 85-115
Sodium, Dissolved ug/L 1060010000 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1124990MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136659001

1124991

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 102 70-130198 4 910000229000 240000 249000
Iron, Dissolved ug/L 10000 101 70-130100 1 1010000ND 10200 10000
Magnesium, Dissolved ug/L 10000 105 70-130111 2 91000019000 29500 30100
Potassium, Dissolved ug/L 10000 100 70-130107 2 71000019300 29300 30000
Sodium, Dissolved ug/L 10000 106 70-130111 2 81000012200 22800 23300
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21152
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1125000

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 01/17/13 09:41
Antimony ug/L ND 1.0 01/17/13 09:41
Arsenic ug/L ND 1.0 01/17/13 09:41
Barium ug/L ND 1.0 01/17/13 09:41
Beryllium ug/L ND 0.50 01/17/13 09:41
Cadmium ug/L ND 0.50 01/17/13 09:41
Chromium ug/L ND 1.0 01/17/13 09:41
Cobalt ug/L ND 1.0 01/17/13 09:41
Copper ug/L ND 1.0 01/17/13 09:41
Lead ug/L ND 1.0 01/17/13 09:41
Manganese ug/L ND 1.0 01/17/13 09:41
Molybdenum ug/L 0.28J 1.0 01/17/13 09:41
Nickel ug/L ND 1.0 01/17/13 09:41
Selenium ug/L ND 1.0 01/17/13 09:41
Silver ug/L 0.11J 0.50 01/17/13 09:41
Thallium ug/L ND 1.0 01/17/13 09:41
Vanadium ug/L ND 1.0 01/17/13 09:41
Zinc ug/L 2.5J 10.0 01/17/13 09:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1125001LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9231000 92 85-115
Antimony ug/L 39.340 98 85-115
Arsenic ug/L 39.840 100 85-115
Barium ug/L 38.740 97 85-115
Beryllium ug/L 37.840 94 85-115
Cadmium ug/L 39.840 99 85-115
Chromium ug/L 39.640 99 85-115
Cobalt ug/L 39.340 98 85-115
Copper ug/L 39.340 98 85-115
Lead ug/L 38.940 97 85-115
Manganese ug/L 39.740 99 85-115
Molybdenum ug/L 39.840 99 85-115
Nickel ug/L 39.640 99 85-115
Selenium ug/L 41.040 102 85-115
Silver ug/L 19.320 97 85-115
Thallium ug/L 37.740 94 85-115
Vanadium ug/L 39.840 99 85-115
Zinc ug/L 105100 105 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1125002MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136659002

1125003

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 94 70-13091 3 201000144 1090 1060
Antimony ug/L 40 98 70-13096 2 20400.32J 39.3 38.7
Arsenic ug/L 40 97 70-13095 2 20400.83J 39.6 39.0
Barium ug/L 40 95 70-13090 3 204036.4 74.6 72.2
Beryllium ug/L 40 89 70-13088 1 2040ND 35.7 35.4
Cadmium ug/L 40 95 70-13094 1 20402.8 40.9 40.5
Chromium ug/L 40 97 70-13094 3 20400.42J 39.3 38.0
Cobalt ug/L 40 94 70-13091 3 20400.64J 38.1 37.1
Copper ug/L 40 90 70-13088 3 20405.8 42.0 40.8
Lead ug/L 40 99 70-13095 3 20401.4 40.9 39.6
Manganese ug/L M140 170 70-130-495 6 20404560 4630 4360
Molybdenum ug/L 40 105 70-13099 4 204016.2 58.1 55.9
Nickel ug/L 40 92 70-13089 4 20402.6 39.6 38.1
Selenium ug/L 40 90 70-13090 0 2040ND 36.1 36.0
Silver ug/L 20 93 70-13091 2 20200.12J 18.7 18.4
Thallium ug/L 40 95 70-13093 2 20400.053J 38.2 37.4
Vanadium ug/L 40 99 70-13096 3 20401.2 40.7 39.5
Zinc ug/L M1100 70 70-13031 3 201001140 1210 1170

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 01/24/2013 11:55 AM Page 25 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 25 of 35



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21151
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1124996

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 01/17/13 10:31
Antimony, Dissolved ug/L ND 1.0 01/17/13 10:31
Arsenic, Dissolved ug/L ND 1.0 01/17/13 10:31
Barium, Dissolved ug/L 0.10J 1.0 01/17/13 10:31
Beryllium, Dissolved ug/L ND 0.50 01/17/13 10:31
Cadmium, Dissolved ug/L ND 0.50 01/17/13 10:31
Chromium, Dissolved ug/L ND 1.0 01/17/13 10:31
Cobalt, Dissolved ug/L ND 1.0 01/17/13 10:31
Copper, Dissolved ug/L ND 1.0 01/17/13 10:31
Lead, Dissolved ug/L ND 1.0 01/17/13 10:31
Manganese, Dissolved ug/L ND 1.0 01/17/13 10:31
Molybdenum, Dissolved ug/L 0.21J 1.0 01/17/13 10:31
Nickel, Dissolved ug/L ND 1.0 01/17/13 10:31
Selenium, Dissolved ug/L ND 1.0 01/17/13 10:31
Silver, Dissolved ug/L 0.10J 0.50 01/17/13 10:31
Thallium, Dissolved ug/L 0.15J 1.0 01/17/13 10:31
Vanadium, Dissolved ug/L ND 1.0 01/17/13 10:31
Zinc, Dissolved ug/L 1.8J 10.0 01/17/13 10:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1124997LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9781000 98 85-115
Antimony, Dissolved ug/L 39.640 99 85-115
Arsenic, Dissolved ug/L 39.040 97 85-115
Barium, Dissolved ug/L 38.440 96 85-115
Beryllium, Dissolved ug/L 41.540 104 85-115
Cadmium, Dissolved ug/L 40.540 101 85-115
Chromium, Dissolved ug/L 39.640 99 85-115
Cobalt, Dissolved ug/L 38.540 96 85-115
Copper, Dissolved ug/L 38.240 95 85-115
Lead, Dissolved ug/L 38.940 97 85-115
Manganese, Dissolved ug/L 39.740 99 85-115
Molybdenum, Dissolved ug/L 39.240 98 85-115
Nickel, Dissolved ug/L 38.540 96 85-115
Selenium, Dissolved ug/L 41.140 103 85-115
Silver, Dissolved ug/L 19.020 95 85-115
Thallium, Dissolved ug/L 36.840 92 85-115
Vanadium, Dissolved ug/L 38.740 97 85-115
Zinc, Dissolved ug/L 106100 106 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1124998MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60136659001

1124999

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13093 1 2010008.8J 929 941
Antimony, Dissolved ug/L 40 96 70-13098 2 20400.26J 38.7 39.3
Arsenic, Dissolved ug/L 40 96 70-13096 0 20400.15J 38.4 38.5
Barium, Dissolved ug/L 40 92 70-13093 1 204019.0 55.6 56.2
Beryllium, Dissolved ug/L 40 90 70-13090 1 2040ND 35.9 36.1
Cadmium, Dissolved ug/L 40 95 70-13097 1 20409.6 47.6 48.2
Chromium, Dissolved ug/L 40 96 70-13097 1 20401.1 39.6 40.0
Cobalt, Dissolved ug/L 40 92 70-13092 1 20402.2 39.0 39.2
Copper, Dissolved ug/L 40 88 70-13089 1 20402.3 37.5 37.8
Lead, Dissolved ug/L 40 96 70-13098 2 2040ND 38.6 39.3
Manganese, Dissolved ug/L M140 132 70-130182 1 20401640 1700 1720
Molybdenum, Dissolved ug/L 40 101 70-130103 1 204019.2 59.6 60.2
Nickel, Dissolved ug/L 40 90 70-13092 2 20402.4 38.3 39.0
Selenium, Dissolved ug/L 40 90 70-13090 0 2040ND 36.0 36.1
Silver, Dissolved ug/L 20 91 70-13093 2 20200.21J 18.4 18.7
Thallium, Dissolved ug/L 40 93 70-13094 2 20400.38J 37.4 38.2
Vanadium, Dissolved ug/L 40 97 70-13098 1 2040ND 38.8 39.0
Zinc, Dissolved ug/L 100 107 70-130127 1 201001810 1910 1930

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 01/24/2013 11:55 AM Page 27 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 27 of 35



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39215
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60136659001, 60136659003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1124781

Associated Lab Samples: 60136659001, 60136659003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 01/16/13 12:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1124782LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 180198 91 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136728001
1124783SAMPLE DUPLICATE:

BOD, 5 day mg/L 172 1 17171
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39220
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1124943

Associated Lab Samples: 60136659004

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 01/16/13 14:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1124944LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 176198 89 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136615001
1124945SAMPLE DUPLICATE:

BOD, 5 day mg/L ND 173.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23209
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1126244

Associated Lab Samples: 60136659001, 60136659002, 60136659003, 60136659004

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 01/15/13 13:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1126245LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1126246MATRIX SPIKE SAMPLE:
MSSpike

Result
201057804

Sulfate mg/L 29001000 88 61-1192020

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1126247MATRIX SPIKE SAMPLE:
MSSpike

Result
60136659001

Sulfate mg/L 843250 85 61-119632
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23166
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60136659001, 60136659003, 60136659004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1126250

Associated Lab Samples: 60136659001, 60136659003, 60136659004

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 1.0 01/14/13 09:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1126251LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 4.75 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1124737MATRIX SPIKE SAMPLE:
MSSpike

Result
60136657002

Total Organic Carbon mg/L 8.05 105 80-1202.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136626001
1124738SAMPLE DUPLICATE:

Total Organic Carbon mg/L 0.82J 250.93J
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QUALIFIERS

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60136659
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60136659001 MPRP/21150 ICP/17086ROCK DRAIN 130109 EPA 200.7 EPA 200.7
60136659002 MPRP/21150 ICP/17086ROCK DRAIN MP130109 EPA 200.7 EPA 200.7
60136659003 MPRP/21150 ICP/17086WETLAND OUT130109 EPA 200.7 EPA 200.7
60136659004 MPRP/21150 ICP/17086DUP130109 EPA 200.7 EPA 200.7

60136659001 MPRP/21149 ICP/17085ROCK DRAIN 130109 EPA 200.7 EPA 200.7
60136659002 MPRP/21149 ICP/17085ROCK DRAIN MP130109 EPA 200.7 EPA 200.7
60136659003 MPRP/21149 ICP/17085WETLAND OUT130109 EPA 200.7 EPA 200.7
60136659004 MPRP/21149 ICP/17085DUP130109 EPA 200.7 EPA 200.7

60136659001 MPRP/21152 ICPM/1973ROCK DRAIN 130109 EPA 200.8 EPA 200.8
60136659002 MPRP/21152 ICPM/1973ROCK DRAIN MP130109 EPA 200.8 EPA 200.8
60136659003 MPRP/21152 ICPM/1973WETLAND OUT130109 EPA 200.8 EPA 200.8
60136659004 MPRP/21152 ICPM/1973DUP130109 EPA 200.8 EPA 200.8

60136659001 MPRP/21151 ICPM/1972ROCK DRAIN 130109 EPA 200.8 EPA 200.8
60136659002 MPRP/21151 ICPM/1972ROCK DRAIN MP130109 EPA 200.8 EPA 200.8
60136659003 MPRP/21151 ICPM/1972WETLAND OUT130109 EPA 200.8 EPA 200.8
60136659004 MPRP/21151 ICPM/1972DUP130109 EPA 200.8 EPA 200.8

60136659001 WET/39215 WET/39287ROCK DRAIN 130109 SM 5210B SM 5210B
60136659003 WET/39215 WET/39287WETLAND OUT130109 SM 5210B SM 5210B

60136659004 WET/39220 WET/39296DUP130109 SM 5210B SM 5210B

60136659001 WETA/23209ROCK DRAIN 130109 EPA 300.0
60136659002 WETA/23209ROCK DRAIN MP130109 EPA 300.0
60136659003 WETA/23209WETLAND OUT130109 EPA 300.0
60136659004 WETA/23209DUP130109 EPA 300.0

60136659001 WETA/23166ROCK DRAIN 130109 SM 5310C
60136659003 WETA/23166WETLAND OUT130109 SM 5310C
60136659004 WETA/23166DUP130109 SM 5310C
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l~ceAnalytical · 
LIV\NW p "<.icefabs corn 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJ0#:60136659 
1111111111111111111111 
60136659 

Client Name: bDtional 

Courier: Fed Ex O UPS~ USPS O Client O Commercial O Pace O Other O Proj Due Date 

Tracking#: 1Z 733 W&7 22 1aas 74"!3 Pace Shipping Label Used? Yes ,CS: No O ._P_ro"""ii _N_a;.;..;m..;.;e;..;.: _____ __. 

Custody Seal on Cooler/Box Present: Yesi27 No O Seals intact: Yes-g' No 0 

Packing Material: rap~ Bubble Bags O Foam O None O Other 0 

Thermometer Used: · 1 / T-194 @Type of Ice: (fJj) Blue None O Samples received on ice, cooling process has begun 

c::::: 4 , 2- 1
1

Date and initials of persol e><amining Cooler Temperature: 

Temoeralure should be above freez111a to 6°C 

Chain of Custody oresent: 1:i'ves ONo 

Chain of Custody filled out: ~Yes ONo 

Chain of Custody relinquished : ~es ONo 

Sampler name & sianature on COC: ~es ONo 

Samples arrived within holdinq time: ~es ONo 

Short Hold Time analyses (<72hr): \ib(es ONo 

Rush Turn Around Time requested: 0Yes ~No 

Sufficient volume ilJYes ONo 

Correct containers used · ?1"Yes ONo 

Pace containers used : fj!Yes ONo 
' 

Containers intact: ~Yes ONo 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo 

Filtered volume received for dissolved tests? 0Yes ONo 

Sample labels match COC : ~es ONo 

Includes date/time/I D/analvses Matrix: , .... +e-v 
IAII containers needing preservation have been checked 0Yes ONo 

\All containers needing preservation are found to be in 
0Yes ONo compliance with EPA recommendation 

Exceptions VOA, coliform, TOC, O&G, WI-DRO (water), 
~es ONo Phenolics 

rTrip Blank present: 0Yes 0No 

Pace Trip Blank lot# (if purchased) .. !. 
Headspace in VOA vials ( >6mm) : I 0Yes ONo 

Project sampled in USDA Requlated Area: 0 Yes ONo 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted 

Comments/ Reso lution 

Date/Time: 

Project Manager Review ____ ... _&4.-cc......o'V'Y)......._~\.~l~) __ _ 

(circle one) 

contents: ~ \ · /o/ I ~ MSo 

ON/A 1 

ON/A 12 . 
ON/A 3. 

ON/A 4 

ON/A ~ 

ON/A 6 {sa{) 

O N/A 7 

ON/A 8, 

O N/A 

ON/A 9, 

ON/A 10 

~/A 11 . 

,elN/A 12 

ON/A 

13 

r'fNiA 

~NIA 14 

Initial when 
L .}11,, l;ot # of added 

lcomoleted reservative 

}'1NIA 
I 

15 

1'1N/A 

16 

J!IN1A 17, List State. 

y (N Field Data Required? y I N 
rremp Log Record start and finish times 
When unpacking cooler, if >20 min, 
recheck sample temps 

Start ( /..+- o Start 

E:nd ,,~ End 

Date Temp: Temp 

F-KS-C-004-Rev 2. 04December2012 
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lao .. 
1cnfteld 

.. ompany 
Laboratory Management Program LaJ~ .. , Chain of Custody Record Page_\_. of_) _ 

0 A BP alliU;ned company, 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: 

Lab PM: Heather Wilson Lead Regulatory Agency: 

Lab Phone: (913) 563-1407 California Global ID No.: 

Lab Shipping Accnt: UPS # 733WB7 Enfos Proposal No: 

Rico-Argentine Mine 

Rico, Colorado 81332 

U.S. EPA Region B 

NA 
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January 30, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60137058

60137058
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on January 17, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
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SAMPLE SUMMARY

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60137058001 ROCK DRAIN IN 130116 Water 01/16/13 11:30 01/17/13 10:15

60137058002 ROCK DRAIN MP 130116 Water 01/16/13 12:15 01/17/13 10:15

60137058003 WETLAND OUT 130116 Water 01/16/13 13:15 01/17/13 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60137058001 ROCK DRAIN IN 130116 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL

60137058002 ROCK DRAIN MP 130116 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

EPA 300.0 1AJM

60137058003 WETLAND OUT 130116 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

SM 5210B 1NDL

EPA 300.0 1AJM

SM 5310C 1SEL
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 30, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21215
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60137073003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1127406)

• Calcium
• Sodium

• MSD  (Lab ID: 1127407)
• Sodium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 30, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 30, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21218
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60137058001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1127425)

• Manganese
• Zinc

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 7 of 28

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 7 of 30



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 30, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21217
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130116  (Lab ID: 60137058001)
• Thallium, Dissolved

• ROCK DRAIN MP 130116  (Lab ID: 60137058002)
• Thallium, Dissolved

• WETLAND OUT 130116  (Lab ID: 60137058003)
• Zinc, Dissolved

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
• WETLAND OUT 130116  (Lab ID: 60137058003)

• Nickel, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: January 30, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: January 30, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: January 30, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: WETA/23257
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 1128925)
• Total Organic Carbon

Additional Comments:
Analyte Comments:

QC Batch: WETA/23257
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130116  (Lab ID: 60137058001)
• Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130116 Lab ID: 60137058001 Collected: 01/16/13 11:30 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 256000 ug/L 2 01/22/13 11:53 7440-70-201/17/13 15:00200 71.6
Iron 2820 ug/L 2 01/22/13 11:53 7439-89-601/17/13 15:00100 34.4
Magnesium 21400 ug/L 2 01/22/13 11:53 7439-95-401/17/13 15:00100 34.4
Potassium 16200 ug/L 2 01/22/13 11:53 7440-09-701/17/13 15:001000 128
Sodium 12300 ug/L 2 01/22/13 11:53 7440-23-501/17/13 15:001000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 245000 ug/L 1 01/23/13 12:13 7440-70-201/17/13 15:00100 35.8
Iron, Dissolved ND ug/L 1 01/23/13 12:13 7439-89-601/17/13 15:0050.0 17.2
Magnesium, Dissolved 20700 ug/L 1 01/23/13 12:13 7439-95-401/17/13 15:0050.0 17.2
Potassium, Dissolved 17000 ug/L 1 01/23/13 12:13 7440-09-7 D901/17/13 15:00500 64.1
Sodium, Dissolved 12200 ug/L 1 01/23/13 12:13 7440-23-501/17/13 15:00500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 218 ug/L 1 01/23/13 13:24 7429-90-501/17/13 15:0050.0 5.2
Antimony 0.26J ug/L 1 01/23/13 13:24 7440-36-001/17/13 15:001.0 0.035
Arsenic 0.58J ug/L 1 01/23/13 13:24 7440-38-201/17/13 15:001.0 0.14
Barium 19.6 ug/L 1 01/23/13 13:24 7440-39-301/17/13 15:001.0 0.085
Beryllium 0.32J ug/L 1 01/23/13 13:24 7440-41-701/17/13 15:000.50 0.066
Cadmium 11.7 ug/L 1 01/23/13 13:24 7440-43-901/17/13 15:000.50 0.097
Chromium 0.41J ug/L 1 01/23/13 13:24 7440-47-301/17/13 15:001.0 0.11
Cobalt 2.4 ug/L 1 01/23/13 13:24 7440-48-401/17/13 15:001.0 0.048
Copper 46.2 ug/L 1 01/23/13 13:24 7440-50-801/17/13 15:001.0 0.45
Lead 5.1 ug/L 1 01/23/13 13:24 7439-92-101/17/13 15:001.0 0.051
Manganese 1710 ug/L 1 01/23/13 13:24 7439-96-5 M101/17/13 15:001.0 0.23
Molybdenum 18.9 ug/L 1 01/23/13 13:24 7439-98-701/17/13 15:001.0 0.16
Nickel 2.0 ug/L 1 01/23/13 13:24 7440-02-001/17/13 15:001.0 0.35
Selenium ND ug/L 1 01/23/13 13:24 7782-49-201/17/13 15:001.0 0.35
Silver 0.12J ug/L 1 01/23/13 13:24 7440-22-401/17/13 15:000.50 0.059
Thallium 0.14J ug/L 1 01/23/13 13:24 7440-28-001/17/13 15:001.0 0.022
Vanadium ND ug/L 1 01/23/13 13:24 7440-62-201/17/13 15:001.0 0.27
Zinc 2240 ug/L 1 01/23/13 13:24 7440-66-6 M101/17/13 15:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 6.7J ug/L 1 01/23/13 17:22 7429-90-501/17/13 15:0050.0 5.2
Antimony, Dissolved 0.23J ug/L 1 01/23/13 14:15 7440-36-001/17/13 15:001.0 0.035
Arsenic, Dissolved 0.21J ug/L 1 01/23/13 14:15 7440-38-201/17/13 15:001.0 0.14
Barium, Dissolved 19.5 ug/L 1 01/23/13 14:15 7440-39-301/17/13 15:001.0 0.085
Beryllium, Dissolved ND ug/L 1 01/23/13 17:22 7440-41-701/17/13 15:000.50 0.066
Cadmium, Dissolved 10.2 ug/L 1 01/23/13 14:15 7440-43-901/17/13 15:000.50 0.097
Chromium, Dissolved 1.3 ug/L 1 01/23/13 14:15 7440-47-3 D901/17/13 15:001.0 0.11
Cobalt, Dissolved 2.4 ug/L 1 01/23/13 14:15 7440-48-401/17/13 15:001.0 0.048
Copper, Dissolved 2.3 ug/L 1 01/23/13 14:15 7440-50-801/17/13 15:001.0 0.45
Lead, Dissolved ND ug/L 1 01/23/13 14:15 7439-92-101/17/13 15:001.0 0.051
Manganese, Dissolved 1720 ug/L 1 01/23/13 14:15 7439-96-5 D901/17/13 15:001.0 0.23
Molybdenum, Dissolved 18.6 ug/L 1 01/23/13 14:15 7439-98-701/17/13 15:001.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130116 Lab ID: 60137058001 Collected: 01/16/13 11:30 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.3 ug/L 1 01/23/13 14:15 7440-02-0 D901/17/13 15:001.0 0.35
Selenium, Dissolved ND ug/L 1 01/23/13 14:15 7782-49-201/17/13 15:001.0 0.35
Silver, Dissolved 0.14J ug/L 1 01/23/13 14:15 7440-22-401/17/13 15:000.50 0.059
Thallium, Dissolved 0.18J ug/L 1 01/23/13 14:15 7440-28-0 B01/17/13 15:001.0 0.022
Vanadium, Dissolved ND ug/L 1 01/23/13 14:15 7440-62-201/17/13 15:001.0 0.27
Zinc, Dissolved 1940 ug/L 1 01/23/13 14:15 7440-66-601/17/13 15:0010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 01/23/13 15:1301/18/13 10:592.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 632 mg/L 50 01/18/13 13:40 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.33J mg/L 1 01/23/13 12:14 7440-44-0 B1.0 0.092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130116 Lab ID: 60137058002 Collected: 01/16/13 12:15 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 253000 ug/L 2 01/22/13 11:55 7440-70-201/17/13 15:00200 71.6
Iron 945 ug/L 2 01/22/13 11:55 7439-89-601/17/13 15:00100 34.4
Magnesium 25500 ug/L 2 01/22/13 11:55 7439-95-401/17/13 15:00100 34.4
Potassium 19800 ug/L 2 01/22/13 11:55 7440-09-701/17/13 15:001000 128
Sodium 15100 ug/L 2 01/22/13 11:55 7440-23-501/17/13 15:001000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 242000 ug/L 1 01/23/13 12:21 7440-70-201/17/13 15:00100 35.8
Iron, Dissolved 282 ug/L 1 01/23/13 12:21 7439-89-601/17/13 15:0050.0 17.2
Magnesium, Dissolved 24100 ug/L 1 01/23/13 12:21 7439-95-401/17/13 15:0050.0 17.2
Potassium, Dissolved 20700 ug/L 1 01/23/13 12:21 7440-09-7 D901/17/13 15:00500 64.1
Sodium, Dissolved 15200 ug/L 1 01/23/13 12:21 7440-23-5 D901/17/13 15:00500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 468 ug/L 1 01/23/13 13:41 7429-90-501/17/13 15:0050.0 5.2
Antimony 0.41J ug/L 1 01/23/13 13:41 7440-36-001/17/13 15:001.0 0.035
Arsenic 1.6 ug/L 1 01/23/13 13:41 7440-38-201/17/13 15:001.0 0.14
Barium 65.6 ug/L 1 01/23/13 13:41 7440-39-301/17/13 15:001.0 0.085
Beryllium ND ug/L 1 01/23/13 13:41 7440-41-701/17/13 15:000.50 0.066
Cadmium 3.0 ug/L 1 01/23/13 13:41 7440-43-901/17/13 15:000.50 0.097
Chromium 0.79J ug/L 1 01/23/13 13:41 7440-47-301/17/13 15:001.0 0.11
Cobalt 1.1 ug/L 1 01/23/13 13:41 7440-48-401/17/13 15:001.0 0.048
Copper 7.4 ug/L 1 01/23/13 13:41 7440-50-801/17/13 15:001.0 0.45
Lead 2.8 ug/L 1 01/23/13 13:41 7439-92-101/17/13 15:001.0 0.051
Manganese 12800 ug/L 200 01/23/13 13:55 7439-96-501/17/13 15:00200 46.0
Molybdenum 12.8 ug/L 1 01/23/13 13:41 7439-98-701/17/13 15:001.0 0.16
Nickel 3.0 ug/L 1 01/23/13 13:41 7440-02-001/17/13 15:001.0 0.35
Selenium ND ug/L 1 01/23/13 13:41 7782-49-201/17/13 15:001.0 0.35
Silver 0.14J ug/L 1 01/23/13 13:41 7440-22-401/17/13 15:000.50 0.059
Thallium 0.11J ug/L 1 01/23/13 13:41 7440-28-001/17/13 15:001.0 0.022
Vanadium 3.4 ug/L 1 01/23/13 13:41 7440-62-201/17/13 15:001.0 0.27
Zinc 934 ug/L 1 01/23/13 13:41 7440-66-601/17/13 15:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.4J ug/L 1 01/23/13 17:24 7429-90-501/17/13 15:0050.0 5.2
Antimony, Dissolved 0.26J ug/L 1 01/23/13 14:32 7440-36-001/17/13 15:001.0 0.035
Arsenic, Dissolved 0.61J ug/L 1 01/23/13 14:32 7440-38-201/17/13 15:001.0 0.14
Barium, Dissolved 47.0 ug/L 1 01/23/13 14:32 7440-39-301/17/13 15:001.0 0.085
Beryllium, Dissolved ND ug/L 1 01/23/13 17:24 7440-41-701/17/13 15:000.50 0.066
Cadmium, Dissolved ND ug/L 1 01/23/13 14:32 7440-43-901/17/13 15:000.50 0.097
Chromium, Dissolved 0.74J ug/L 1 01/23/13 14:32 7440-47-301/17/13 15:001.0 0.11
Cobalt, Dissolved 0.60J ug/L 1 01/23/13 14:32 7440-48-401/17/13 15:001.0 0.048
Copper, Dissolved ND ug/L 1 01/23/13 14:32 7440-50-801/17/13 15:001.0 0.45
Lead, Dissolved ND ug/L 1 01/23/13 14:32 7439-92-101/17/13 15:001.0 0.051
Manganese, Dissolved 10400 ug/L 100 01/23/13 14:44 7439-96-5 M601/17/13 15:00100 23.0
Molybdenum, Dissolved 11.8 ug/L 1 01/23/13 14:32 7439-98-701/17/13 15:001.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130116 Lab ID: 60137058002 Collected: 01/16/13 12:15 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.2 ug/L 1 01/23/13 14:32 7440-02-001/17/13 15:001.0 0.35
Selenium, Dissolved ND ug/L 1 01/23/13 14:32 7782-49-201/17/13 15:001.0 0.35
Silver, Dissolved 0.13J ug/L 1 01/23/13 14:32 7440-22-401/17/13 15:000.50 0.059
Thallium, Dissolved 0.063J ug/L 1 01/23/13 14:32 7440-28-0 B01/17/13 15:001.0 0.022
Vanadium, Dissolved 1.7 ug/L 1 01/23/13 14:32 7440-62-201/17/13 15:001.0 0.27
Zinc, Dissolved 516 ug/L 1 01/23/13 14:32 7440-66-601/17/13 15:0010.0 1.6

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 611 mg/L 50 01/18/13 14:16 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130116 Lab ID: 60137058003 Collected: 01/16/13 13:15 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 273000 ug/L 2 01/22/13 12:01 7440-70-201/17/13 15:00200 71.6
Iron 62.4 ug/L 1 01/23/13 12:26 7439-89-601/17/13 15:0050.0 17.2
Magnesium 24600 ug/L 2 01/22/13 12:01 7439-95-401/17/13 15:00100 34.4
Potassium 24300 ug/L 2 01/22/13 12:01 7440-09-701/17/13 15:001000 128
Sodium 12400 ug/L 2 01/22/13 12:01 7440-23-501/17/13 15:001000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 270000 ug/L 1 01/23/13 12:24 7440-70-201/17/13 15:00100 35.8
Iron, Dissolved 25.9J ug/L 1 01/23/13 12:24 7439-89-601/17/13 15:0050.0 17.2
Magnesium, Dissolved 24800 ug/L 1 01/23/13 12:24 7439-95-4 D901/17/13 15:0050.0 17.2
Potassium, Dissolved 26600 ug/L 1 01/23/13 12:24 7440-09-7 D901/17/13 15:00500 64.1
Sodium, Dissolved 13100 ug/L 1 01/23/13 12:24 7440-23-5 D901/17/13 15:00500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 34.3J ug/L 1 01/23/13 13:45 7429-90-501/17/13 15:0050.0 5.2
Antimony 0.56J ug/L 1 01/23/13 13:45 7440-36-001/17/13 15:001.0 0.035
Arsenic 8.6 ug/L 1 01/23/13 13:45 7440-38-201/17/13 15:001.0 0.14
Barium 115 ug/L 1 01/23/13 13:45 7440-39-301/17/13 15:001.0 0.085
Beryllium ND ug/L 1 01/23/13 13:45 7440-41-701/17/13 15:000.50 0.066
Cadmium 0.57 ug/L 1 01/23/13 13:45 7440-43-901/17/13 15:000.50 0.097
Chromium 0.57J ug/L 1 01/23/13 13:45 7440-47-301/17/13 15:001.0 0.11
Cobalt 0.23J ug/L 1 01/23/13 13:45 7440-48-401/17/13 15:001.0 0.048
Copper 0.45J ug/L 1 01/23/13 13:45 7440-50-801/17/13 15:001.0 0.45
Lead 0.18J ug/L 1 01/23/13 13:45 7439-92-101/17/13 15:001.0 0.051
Manganese 4010 ug/L 1 01/23/13 13:45 7439-96-501/17/13 15:001.0 0.23
Molybdenum ND ug/L 1 01/23/13 13:45 7439-98-701/17/13 15:001.0 0.16
Nickel ND ug/L 1 01/23/13 13:45 7440-02-001/17/13 15:001.0 0.35
Selenium ND ug/L 1 01/23/13 13:45 7782-49-201/17/13 15:001.0 0.35
Silver ND ug/L 1 01/23/13 13:45 7440-22-401/17/13 15:000.50 0.059
Thallium ND ug/L 1 01/23/13 13:45 7440-28-001/17/13 15:001.0 0.022
Vanadium 1.5 ug/L 1 01/23/13 13:45 7440-62-201/17/13 15:001.0 0.27
Zinc 219 ug/L 1 01/23/13 13:45 7440-66-601/17/13 15:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 30.3J ug/L 1 01/23/13 17:32 7429-90-501/17/13 15:0050.0 5.2
Antimony, Dissolved 0.58J ug/L 1 01/23/13 14:36 7440-36-001/17/13 15:001.0 0.035
Arsenic, Dissolved 6.2 ug/L 1 01/23/13 14:36 7440-38-201/17/13 15:001.0 0.14
Barium, Dissolved 116 ug/L 1 01/23/13 14:36 7440-39-3 D901/17/13 15:001.0 0.085
Beryllium, Dissolved ND ug/L 1 01/23/13 17:32 7440-41-701/17/13 15:000.50 0.066
Cadmium, Dissolved ND ug/L 1 01/23/13 14:36 7440-43-901/17/13 15:000.50 0.097
Chromium, Dissolved 0.57J ug/L 1 01/23/13 14:36 7440-47-301/17/13 15:001.0 0.11
Cobalt, Dissolved 0.083J ug/L 1 01/23/13 14:36 7440-48-401/17/13 15:001.0 0.048
Copper, Dissolved ND ug/L 1 01/23/13 14:36 7440-50-801/17/13 15:001.0 0.45
Lead, Dissolved ND ug/L 1 01/23/13 14:36 7439-92-101/17/13 15:001.0 0.051
Manganese, Dissolved 4050 ug/L 1 01/23/13 14:36 7439-96-5 D901/17/13 15:001.0 0.23
Molybdenum, Dissolved ND ug/L 1 01/23/13 14:36 7439-98-701/17/13 15:001.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130116 Lab ID: 60137058003 Collected: 01/16/13 13:15 Received: 01/17/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 2 01/24/13 12:27 7440-02-0 D301/17/13 15:002.0 0.70
Selenium, Dissolved ND ug/L 1 01/23/13 14:36 7782-49-201/17/13 15:001.0 0.35
Silver, Dissolved ND ug/L 1 01/23/13 14:36 7440-22-401/17/13 15:000.50 0.059
Thallium, Dissolved ND ug/L 1 01/23/13 14:36 7440-28-001/17/13 15:001.0 0.022
Vanadium, Dissolved 1.1 ug/L 1 01/23/13 14:36 7440-62-201/17/13 15:001.0 0.27
Zinc, Dissolved 4.5J ug/L 1 01/23/13 14:36 7440-66-6 B01/17/13 15:0010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 109 mg/L 1 01/23/13 15:2301/18/13 11:222.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 592 mg/L 50 01/18/13 14:33 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 21.2 mg/L 1 01/23/13 12:57 7440-44-01.0 0.092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21215
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127404

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Matrix: Water

Analyzed

Calcium ug/L 41.9J 100 01/22/13 11:36
Iron ug/L ND 50.0 01/22/13 11:36
Magnesium ug/L ND 50.0 01/22/13 11:36
Potassium ug/L ND 500 01/22/13 11:36
Sodium ug/L ND 500 01/22/13 11:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127405LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1000010000 100 85-115
Iron ug/L 1020010000 102 85-115
Magnesium ug/L 1040010000 104 85-115
Potassium ug/L 977010000 98 85-115
Sodium ug/L 1020010000 102 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1127406MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137073003

1127407

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 62 70-13083 1 910000161
mg/L

167000 169000

Iron ug/L 10000 100 70-130101 0 10100002.8
mg/L

12900 12900

Magnesium ug/L 10000 80 70-13074 1 910000109
mg/L

117000 117000

Potassium ug/L 10000 105 70-130106 0 7100005.9
mg/L

16500 16500

Sodium ug/L M110000 60 70-13056 0 810000307
mg/L

313000 313000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21216
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127409

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 01/23/13 12:09
Iron, Dissolved ug/L ND 50.0 01/23/13 12:09
Magnesium, Dissolved ug/L ND 50.0 01/23/13 12:09
Potassium, Dissolved ug/L ND 500 01/23/13 12:09
Sodium, Dissolved ug/L ND 500 01/23/13 12:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127410LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 959010000 96 85-115
Iron, Dissolved ug/L 987010000 99 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 993010000 99 85-115
Sodium, Dissolved ug/L 984010000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1127411MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137058001

1127412

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 93 70-130122 1 910000245000 254000 257000
Iron, Dissolved ug/L 10000 99 70-130100 1 1010000ND 9910 9990
Magnesium, Dissolved ug/L 10000 101 70-130104 1 91000020700 30800 31100
Potassium, Dissolved ug/L 10000 112 70-130112 0 71000017000 28200 28200
Sodium, Dissolved ug/L 10000 111 70-130112 0 81000012200 23300 23400
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21218
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127422

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 01/23/13 13:16
Antimony ug/L ND 1.0 01/23/13 13:16
Arsenic ug/L ND 1.0 01/23/13 13:16
Barium ug/L 0.094J 1.0 01/23/13 13:16
Beryllium ug/L ND 0.50 01/23/13 13:16
Cadmium ug/L ND 0.50 01/23/13 13:16
Chromium ug/L ND 1.0 01/23/13 13:16
Cobalt ug/L ND 1.0 01/23/13 13:16
Copper ug/L ND 1.0 01/23/13 13:16
Lead ug/L ND 1.0 01/23/13 13:16
Manganese ug/L ND 1.0 01/23/13 13:16
Molybdenum ug/L ND 1.0 01/23/13 13:16
Nickel ug/L ND 1.0 01/23/13 13:16
Selenium ug/L ND 1.0 01/23/13 13:16
Silver ug/L ND 0.50 01/23/13 13:16
Thallium ug/L ND 1.0 01/23/13 13:16
Vanadium ug/L ND 1.0 01/23/13 13:16
Zinc ug/L 5.2J 10.0 01/23/13 13:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127423LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9861000 99 85-115
Antimony ug/L 40.440 101 85-115
Arsenic ug/L 40.840 102 85-115
Barium ug/L 40.140 100 85-115
Beryllium ug/L 41.640 104 85-115
Cadmium ug/L 40.340 101 85-115
Chromium ug/L 40.640 101 85-115
Cobalt ug/L 39.840 100 85-115
Copper ug/L 40.240 100 85-115
Lead ug/L 39.840 100 85-115
Manganese ug/L 40.640 102 85-115
Molybdenum ug/L 40.740 102 85-115
Nickel ug/L 40.440 101 85-115
Selenium ug/L 41.340 103 85-115
Silver ug/L 19.520 97 85-115
Thallium ug/L 39.240 98 85-115
Vanadium ug/L 40.740 102 85-115
Zinc ug/L 112100 112 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1127424MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137058001

1127425

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 93 70-13095 1 201000218 1150 1170
Antimony ug/L 40 100 70-130100 0 20400.26J 40.2 40.4
Arsenic ug/L 40 99 70-130101 1 20400.58J 40.3 40.8
Barium ug/L 40 95 70-13097 1 204019.6 57.6 58.3
Beryllium ug/L 40 94 70-13094 0 20400.32J 37.9 37.8
Cadmium ug/L 40 96 70-13098 1 204011.7 50.3 50.9
Chromium ug/L 40 99 70-13099 1 20400.41J 39.8 40.1
Cobalt ug/L 40 94 70-13094 0 20402.4 39.9 40.0
Copper ug/L 40 91 70-13093 1 204046.2 82.5 83.3
Lead ug/L 40 99 70-130100 1 20405.1 44.6 45.1
Manganese ug/L M140 95 70-130190 2 20401710 1740 1780
Molybdenum ug/L 40 100 70-130103 2 204018.9 59.0 60.0
Nickel ug/L 40 93 70-13093 0 20402.0 39.2 39.2
Selenium ug/L 40 95 70-13095 0 2040ND 38.1 38.0
Silver ug/L 20 93 70-13094 1 20200.12J 18.8 18.9
Thallium ug/L 40 98 70-13099 0 20400.14J 39.5 39.7
Vanadium ug/L 40 100 70-130100 0 2040ND 40.2 40.2
Zinc ug/L M1100 86 70-130135 2 201002240 2330 2380
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21217
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127414

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 01/23/13 17:17
Antimony, Dissolved ug/L ND 1.0 01/23/13 14:07
Arsenic, Dissolved ug/L ND 1.0 01/23/13 14:07
Barium, Dissolved ug/L ND 1.0 01/23/13 14:07
Beryllium, Dissolved ug/L ND 0.50 01/23/13 17:17
Cadmium, Dissolved ug/L ND 0.50 01/23/13 14:07
Chromium, Dissolved ug/L ND 1.0 01/23/13 14:07
Cobalt, Dissolved ug/L ND 1.0 01/23/13 14:07
Copper, Dissolved ug/L ND 1.0 01/23/13 14:07
Lead, Dissolved ug/L ND 1.0 01/23/13 14:07
Manganese, Dissolved ug/L 0.25J 1.0 01/23/13 14:07
Molybdenum, Dissolved ug/L ND 1.0 01/23/13 14:07
Nickel, Dissolved ug/L ND 1.0 01/23/13 14:07
Selenium, Dissolved ug/L ND 1.0 01/23/13 14:07
Silver, Dissolved ug/L ND 0.50 01/23/13 14:07
Thallium, Dissolved ug/L 0.038J 1.0 01/23/13 14:07
Vanadium, Dissolved ug/L ND 1.0 01/23/13 14:07
Zinc, Dissolved ug/L 3.0J 10.0 01/23/13 14:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127415LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9711000 97 85-115
Antimony, Dissolved ug/L 40.640 101 85-115
Arsenic, Dissolved ug/L 40.740 102 85-115
Barium, Dissolved ug/L 39.840 99 85-115
Beryllium, Dissolved ug/L 40.340 101 85-115
Cadmium, Dissolved ug/L 40.540 101 85-115
Chromium, Dissolved ug/L 40.440 101 85-115
Cobalt, Dissolved ug/L 39.540 99 85-115
Copper, Dissolved ug/L 39.440 98 85-115
Lead, Dissolved ug/L 39.640 99 85-115
Manganese, Dissolved ug/L 40.940 102 85-115
Molybdenum, Dissolved ug/L 39.840 99 85-115
Nickel, Dissolved ug/L 39.240 98 85-115
Selenium, Dissolved ug/L 43.240 108 85-115
Silver, Dissolved ug/L 18.920 95 85-115
Thallium, Dissolved ug/L 39.240 98 85-115
Vanadium, Dissolved ug/L 40.040 100 85-115
Zinc, Dissolved ug/L 107100 107 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1127416MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137058002

1127417

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13092 0 2010007.4J 930 931
Antimony, Dissolved ug/L 40 102 70-130101 1 20400.26J 41.1 40.6
Arsenic, Dissolved ug/L 40 101 70-130101 1 20400.61J 41.2 41.0
Barium, Dissolved ug/L 40 101 70-13097 2 204047.0 87.4 85.9
Beryllium, Dissolved ug/L 40 92 70-13092 0 2040ND 36.8 36.7
Cadmium, Dissolved ug/L 40 97 70-13098 0 2040ND 39.1 39.1
Chromium, Dissolved ug/L 40 99 70-13097 2 20400.74J 40.5 39.6
Cobalt, Dissolved ug/L 40 94 70-13093 1 20400.60J 38.4 38.0
Copper, Dissolved ug/L 40 90 70-13089 1 2040ND 36.4 35.9
Lead, Dissolved ug/L 40 101 70-130100 1 2040ND 40.4 40.0
Manganese, Dissolved ug/L M640 26975 70-13025575 3 204010400 21200 20700
Molybdenum, Dissolved ug/L 40 107 70-130106 1 204011.8 54.5 54.1
Nickel, Dissolved ug/L 40 92 70-13092 1 20402.2 39.2 39.0
Selenium, Dissolved ug/L 40 97 70-13099 3 2040ND 38.8 39.9
Silver, Dissolved ug/L 20 94 70-13095 0 20200.13J 19.0 19.0
Thallium, Dissolved ug/L 40 100 70-13099 1 20400.063J 40.0 39.8
Vanadium, Dissolved ug/L 40 101 70-130100 1 20401.7 42.2 41.8
Zinc, Dissolved ug/L 100 106 70-13093 2 20100516 622 609
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39319
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60137058001, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127891

Associated Lab Samples: 60137058001, 60137058003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 01/23/13 13:06

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127892LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 215198 109 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60137126001
1127893SAMPLE DUPLICATE:

BOD, 5 day mg/L 163 1 17164
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23240
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1127858

Associated Lab Samples: 60137058001, 60137058002, 60137058003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 01/18/13 10:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1127859LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.85 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1127861MATRIX SPIKE SAMPLE:
MSSpike

Result
60137058001

Sulfate mg/L 839250 83 61-119632

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1127862MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137090001

1127863

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 250 93 61-11989 1 10250520 752 744
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23257
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60137058001, 60137058003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1128922

Associated Lab Samples: 60137058001, 60137058003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.11J 1.0 01/23/13 09:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1128923LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 4.95 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1128924MATRIX SPIKE SAMPLE:
MSSpike

Result
60137145008

Total Organic Carbon mg/L 5.95 105 80-120ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60136996001
1128925SAMPLE DUPLICATE:

Total Organic Carbon mg/L 3.9 D6105 2512.6
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QUALIFIERS

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60137058
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60137058001 MPRP/21215 ICP/17125ROCK DRAIN IN 130116 EPA 200.7 EPA 200.7
60137058002 MPRP/21215 ICP/17125ROCK DRAIN MP 130116 EPA 200.7 EPA 200.7
60137058003 MPRP/21215 ICP/17125WETLAND OUT 130116 EPA 200.7 EPA 200.7

60137058001 MPRP/21216 ICP/17126ROCK DRAIN IN 130116 EPA 200.7 EPA 200.7
60137058002 MPRP/21216 ICP/17126ROCK DRAIN MP 130116 EPA 200.7 EPA 200.7
60137058003 MPRP/21216 ICP/17126WETLAND OUT 130116 EPA 200.7 EPA 200.7

60137058001 MPRP/21218 ICPM/1983ROCK DRAIN IN 130116 EPA 200.8 EPA 200.8
60137058002 MPRP/21218 ICPM/1983ROCK DRAIN MP 130116 EPA 200.8 EPA 200.8
60137058003 MPRP/21218 ICPM/1983WETLAND OUT 130116 EPA 200.8 EPA 200.8

60137058001 MPRP/21217 ICPM/1982ROCK DRAIN IN 130116 EPA 200.8 EPA 200.8
60137058002 MPRP/21217 ICPM/1982ROCK DRAIN MP 130116 EPA 200.8 EPA 200.8
60137058003 MPRP/21217 ICPM/1982WETLAND OUT 130116 EPA 200.8 EPA 200.8

60137058001 WET/39319 WET/39378ROCK DRAIN IN 130116 SM 5210B SM 5210B
60137058003 WET/39319 WET/39378WETLAND OUT 130116 SM 5210B SM 5210B

60137058001 WETA/23240ROCK DRAIN IN 130116 EPA 300.0
60137058002 WETA/23240ROCK DRAIN MP 130116 EPA 300.0
60137058003 WETA/23240WETLAND OUT 130116 EPA 300.0

60137058001 WETA/23257ROCK DRAIN IN 130116 SM 5310C
60137058003 WETA/23257WETLAND OUT 130116 SM 5310C
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Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJQ#:60137058 
I\ 111\\ II \I \II \\1111\1 
60137058 

botional 

Courier: Fed Ex O UPS~ USPS O Client O Commercial D Pace O Other 0 Proj Due Date: 

Tracking#: :LZ 733 Iii& 7 22 J.DDS If Sb 7 Pace Shipping Label Used? Yes )i' No O Proi Name ....___....,_....,;_.;.;..::_ _____ __. 

Custody Seal on Cooler/Box Present: Yes I) No D Seals intact Yes~ No 0 

Packing Material: Bubble Wrap~ Bubble Bags O Foam O None O Other 0 

Thermometer Used· ~/ T-194 Type of Ice· 1!lJiD Blue None D Samples received on ice , cooling_Q[ocess has begun 

Cooler Temperature: 1-l? (circle one) 
Date and initials of pers1n examining 

Temperature should be above freezina to 6°C 
contents: ~ Ll::l,l-!~ , <:;D 

/ 1!7 

Chain of Custody present: iil1!Yes ONo ON/A 1. 

Chain of Custodv filled out: j2!'Yes DNo ON/A ? 

Chain of Custody relinauished· ~Yes ONo ON/A 3. 
-

Sampler name & sionature on COC: .f'!Yes ONo ON/A ~ -

Samples arrived within holding time: @'{es ONo ON/A 5. 

Short Hold Time analvses (<72hr): ~es ONo ON/A 6 &?t> 
Rush Turn Around Time requested: 0Yes ~No ON/A 7. 

Sufficient volume: }!Pre~ O N/A ~ 

Correct containers used : lf"Yes ONo ON/A 

Pace containers used: ~Yes ONo O NIA ~ 

Containers intact: ~Yes ONo ONIA 10. 

Unpreserved 5035A soils frozen w/in 48hrs? DYes ONo ~IA 11 

Filtered volume received for dissolved tests? ~Yes DNo ON/A 12 

Sample labels match COC: pves DNo ON/A 

Includes date/time/ID/analyses Matrix: vi---tP( 13. 

IA.I I containers needing preservation have been checked . ~es DNo ONIA 

!All conta iners need ing preservation are found to be in 
rives ONo O N/A compliance with EPA recommendat ion 14 

Exception s: VOA. coliform . TOC, O&G, WI-ORO (water), 
~Yes ONo 

Initial when ,~at # of added 
Phenolics lcomoleted --n-,.::-- reservative 

rrrip Blank present: 0Yes ONo i;lN/A 

Pace Trip Blank lot# (if purchased): ~ 15. 
Headspace in VOA vials ( >6mm): J 0Yes DNo ?NIA 

16 

Project samoled in USDA Reaulated Area: DYes ONo QNIA 17. List State: 

Client Notification/ Resolution: Copy COC to Client? Y I 8 Field Data Required? Y / N 

Person Contacted 

Comments/ Resolution . 

Daterrime: 

ProJect Manager Review _ __ ._t3A.......,. ...... ~~~~~) ___ _ Date: L/ 11 }1 ~ 
I I 

tremp Log Record start and finish times 
~hen unpacking cooler, if >20 min, 
recheck sample temps 

Start Start: 

End End : 

h"emo Temp 

F-KS-C-004-Rev 2, 04December2012 
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lao · 
1chYield 

.. ompany 
Laboratory Management Program Lat~ .. ~ Chain of Custody Record Page _L ot_L 

0 A BP affifrated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: 

Lab PM: Heather Wilson Lead Regulatory Agency: 

Lab Phone: (913) 563-1407 California Global ID No.: 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: 

Rico-Argentine Mine 

Rico, Colorado 81332 

U.S. EPA Region 8 

NA 

DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision OOC-BU 

Req Due Date (mm/dd/yy): ________ Rush TAT: Yes No X· 

Lab Work Order Number: 

Consultant/Contractor. AMEC E&I, Inc. 

Consultant/Contractor Project No: SA 11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM 2... -- -- Email Report/EDD To: lynda.lombardi@amec.com 

Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 Standard _x_ 

anthony.brown@bp.com ~ 
Full Data Package -, EBM Email: .!: 

.l9 

(gG \~-ru~~ C: "' "' 0 S,! Cl) u 0 0 
0 C: C: ai' ai' 

"O ... $~ Cl).;; 0 0 Lab ·s 1l "O GI • 
M .:;; Cl) "'0 <IIO 

Comments Sample Description Date Time :!2 .2' 8. E 2:: J, 0 .!b~ "' "' No. 0 ..J :, a, :co~ ~;:: a,~ 
:E :E 0 en - "' :z "' c5 

_ ,.._ 
~ ~ en Note: If sample not collected, indicate "No ... > e 0 

a, . ~g 0 - ~ l§ ::e g - 0 ! Sample" in comments and single-strike out a. en u J!!o u 0 ..J ·5 ~ 
... 

~ 
C: £ z - "" "'"" -c,:, 0 0 0 and initial any preprinted sample desaiption. en <( ::::, :z: :z: ow -w ()5 !:!!. _:E :z: ... _ 0- ... ID 

Roel:: 'Dro.\n I"'\30lllP ,f ,t. ',5 ll·-~ X 5 'L I© '2.- I X X 'x X IX v~ ~~ \A)\~ !'Zw( 
,_ ... ~ ~~ Dissolved metals are field filtered. (),f 

'R,x.,l:. 'br~\Y\~?l~()\l(o \/1'o ,3 12.: ,s X. 3 I es z 0 X X ,)C I(~ ~) ,~ t'\i ~ .~ aJ2_. 

l u t-t\C\.'rlct D~ t 3o \l41 ,ft'o/13 t3·,,S" x 5 l 0 2. l X X X. K IX ~n, ) 1(1 ~t) ~ l<A ~ Metals are: Ca, Fe, K, Na, Mg (E200.7); itOJ ill ti 

---..... 
i--.. - Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, 

1-

~ - Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8} ,_ 
;--,-_, 

./,<'l-..' - 1-

/'i NJ/ ---- --- - t- - r- ,.__ 

\d ~---- 1-- t--.. ..._ 
r- I'-,._ ---,/ 

~~ 

Sampler's Name: ,f/a (Ir'.( &, p(}..fl S1m/JSO;,,t J ~Relinquished By / Affiliation Date Time Accepted By / Affiliation Date Time 

Sampler's Company: 1//.1 {;(!__ C Ill /H,//K_$};vfaf~/t/L,/a_ 1///!J Jc/:10 )~/ Ai: - /.£r,- 1/1:1!,~ /tl(? 
I , I V ·- I 

ufS Ship Date: ,j/11/13 IV / Shipment Method: 

Shipment Tracking No: Je 9'3 3 {,.)81"" 221o0S-'!s111 
Special Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In Place__/4?>No TempBla:;~o I Cooler Temp on Receipt L-~ ·F(D I Trip Blank: Yes~ I MS/MSD Sample Submitted: Yes~ 

BP/ARC LaMP COC R 0 ev. 6 1/01/2009 

~ 
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February 06, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60137346

60137346
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on January 23, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
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SAMPLE SUMMARY

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60137346001 ROCK DRAIN IN 130122 Water 01/22/13 10:05 01/23/13 10:00

60137346002 WETLANDOUT 130122 Water 01/22/13 10:35 01/23/13 10:00

60137346003 ROCK DRAIN MP 130122 Water 01/22/13 11:20 01/23/13 10:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60137346001 ROCK DRAIN IN 130122 SM 5210B 1JML

EPA 300.0 1AJM

SM 5310C 1SEL

60137346002 WETLANDOUT 130122 SM 5210B 1JML

EPA 300.0 1AJM

SM 5310C 1SEL

60137346003 ROCK DRAIN MP 130122 EPA 300.0 1AJM
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: February 06, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: February 06, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: February 06, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130122 Lab ID: 60137346001 Collected: 01/22/13 10:05 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 01/29/13 09:1801/24/13 09:522.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 626 mg/L 50 01/27/13 22:40 14808-79-850.0 9.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.33J mg/L 1 01/28/13 16:38 7440-44-01.0 0.092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Sample: WETLANDOUT 130122 Lab ID: 60137346002 Collected: 01/22/13 10:35 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 94.9 mg/L 1 01/29/13 09:2101/24/13 10:002.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 589 mg/L 50 01/27/13 22:56 14808-79-850.0 9.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 20.2 mg/L 1 01/28/13 17:21 7440-44-01.0 0.092

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130122 Lab ID: 60137346003 Collected: 01/22/13 11:20 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 641 mg/L 50 01/27/13 23:43 14808-79-850.0 9.0

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39391
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60137346001, 60137346002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1130030

Associated Lab Samples: 60137346001, 60137346002

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 01/29/13 09:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1130031LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 174198 88 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60137375001
1130032SAMPLE DUPLICATE:

BOD, 5 day mg/L ND 172.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23327
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60137346001, 60137346002, 60137346003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1131843

Associated Lab Samples: 60137346001, 60137346002, 60137346003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 01/27/13 16:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1131844LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.15 102 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1131845MATRIX SPIKE SAMPLE:
MSSpike

Result
60137289002

Sulfate mg/L 26201000 88 61-1191740

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1131846MATRIX SPIKE SAMPLE:
MSSpike

Result
60137346002

Sulfate mg/L 794250 82 61-119589
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23336
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60137346001, 60137346002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1131949

Associated Lab Samples: 60137346001, 60137346002

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 1.0 01/28/13 12:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1131950LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 4.95 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1131951MATRIX SPIKE SAMPLE:
MSSpike

Result
60137148001

Total Organic Carbon mg/L 20525 82 80-120184

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60137331003
1131952SAMPLE DUPLICATE:

Total Organic Carbon mg/L 2.2 8 252.4
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QUALIFIERS

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60137346
RICO ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60137346001 WET/39391 WET/39465ROCK DRAIN IN 130122 SM 5210B SM 5210B
60137346002 WET/39391 WET/39465WETLANDOUT 130122 SM 5210B SM 5210B

60137346001 WETA/23327ROCK DRAIN IN 130122 EPA 300.0
60137346002 WETA/23327WETLANDOUT 130122 EPA 300.0
60137346003 WETA/23327ROCK DRAIN MP 130122 EPA 300.0

60137346001 WETA/23336ROCK DRAIN IN 130122 SM 5310C
60137346002 WETA/23336WETLANDOUT 130122 SM 5310C
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Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60137346 
1111111111111111 Ill Ill 
60137346 

Ootional 

Courier: Fed Ex O UPS r1J USPS O Client O Commercial O Pace O Other 0 Proj Due Date: 

Tracking#: l'Z- i-;, v ( 1:;t.~\00~ i.trr't Pace Shipping Label Used? Yes 0 No 0 

Custody Seal on Cooler/Box Present: Yes O No r£ Seals intact: Yes O No J 
Proj Name: 

Packing Material: Bubbl~p O Bubble Bags @l Foam O None O Other c1zPu:. 
Thermometer Used: ~ / T-194 Type of Ice: Q Blue None O Samples received on ice, cooling process has begun. 

Cooler Temperature: \ • y; 

Temperature should be above freez111<:1 to 6°C 

Chain of Custody present: []Yes ONo 

Chain of Custody filled out: tJves ONo 

Chain of Custody relinquished : rtJves ONo 

Samoler name & sicnature on COC ltives DNo 

Samples arrived within holdinq time: ~Yes ONo 

Short Hold Time analyses (<72hr): f6'ves ONo 

Rush Turn Around Time requested: 0Yes ri'No 

Sufficient volume dves O No 

Correct containers used: cl'ves ONo 

Pace containers used: ltives ONo 

Containers intact: i6ves ONo 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo 

Filtered volume received for dissolved tests? 0Yes ONo 

Sample labels match COG: rtJves ONo 

Includes date/time/ID/analyses Matrix: VY'\ 

All containers needing preservation have been checked 0Yes ONo 

All containers needing preservation are found to be in 
0Yes DNo compliance with EPA recommendation 

Exceptions: VOA, coliform.@ O&G, WI-DRO (water), 
Phenolics rives ONo 

Trip Blank present: 0Yes ONo 

Pace Trip Blank lot# (if purchased): 

Headspace in VOA vials ( >6mm) 0Yes ONo 

Project sampled in USDA Requlated Area· 0Yes ONo 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted: Date/Time: 

Comments/ Resolution 

Project Manager Review: -rjBl\'111\>... 

(circle one) 
Date and initials of person examining 

ON/A 

ON/A 

ON/A 

ON/A 

ON/A 

ON/A 

ON/A 

O N/A 

ON/A 

ON/A 

ON/A 

rlf NtA 

iiN/A 

ON/A 

~N/A 

riN/A 

~N/A 

i3NIA 

r:!N(A 

y I 

contents: \ L ;;2. ~ I 13 B.ll 

1 

') 

3. 

4 , -
5. 

6 ¥,OD 

7 

~ 

~. 

10, 

11 . 

12 

13. 

14. 

Initial when ~ot # of added 
completed reservative 

15 

16 

17. List State : 

N )' Field Data Required? y I N 

Date 1 /ii5{L~ 

emp Log Record start and fin ish times 
hen unpacking cooler, if >20 min, 

recheck sample temps 

Start: 

\1 \0 End: 

Temp 

I 

I 
I 

I 
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Lao .. 
1cnfleld 

.. ompany 
Laboratory Management Program Lalh, ,· Chain of Custody Record Page _,Z.ot Z-

0 A BP affif,ate<I rornpany 

BP/ARC Project Name: Rico-Argentine Mine Site 

BPIARC Facility No: 

Lab Name: Pace Analytical laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

lab Address: 9608 loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt UPS# 733W87 Enfos Proposal No: DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision .2.... OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6770 

"' 
anthony.brown@bp.com ~ 

EBM Email: C s 
C 
0 
(.) 

0 
,:, 

ii Lab :i al Sample Description Date Time ,:, er 8. E 2. No. is :::; ::, a, 
(/) - 111 :z "' 0 ~ > e 0 - .SI s a. (/) u ·s ~ 

~ 

{= C £ z 
(/) < ::, :I: :I: 

J\ nf¥.J)~ ll~ 1rl l'J~ I 1..2- I ti, , ,,., '\ \) tl~ 'I .3 ? \ r/J rt> 
'N \i. l\M~ '1) D \ 7., 'l,,, 

T 
10?, X ~ 1 \ lri r/) \ 7,1/ ,?i 

Q. N.\L., \\(\ :f'r \ t-..1 MD \?, 0\1,1.-- I ,vv 1), llw y -~ 1 (T e ~ - r---__ I ' ~ l I 

- -- L - i-- 1----
i--..._ - V/ v _L--

l-~ .,. 
\ if::;" I--._ - c-- l,J,-, -

L---
,_ 

\ \ . \ I / 

------L--

- ----: A 

Sampler's Name: +\0\?"- l\AUa- ,., Relinquifhed By/ Affiliation 

Sampler's Company: ~ ~rt I I :1JAA l J PrM~ 
Shipment Method: \JO~ Ship Date: I 1,7/ \ ?J l, f~;../~:J~ 
Shipment Tracking No: rf 1-'3 "?> W ib ".\--'2-'2- I 00'5"" ~ ,,~~ 1\n1A v· /tw'\~r 

~ l u 
Speclal Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In Place: Yes I~ I Temp Blank'(Y~/ No l Cooler Temp on Recetpt 

Req Due Date (mmfdd/yy): ________ Rush TAT: Yes No X 

Lab Work Order Number: 

Consultant/Contractor. AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
Invoice To: BP/ARC _x_ Contractor --

Requested Analyses Report Type & QC Level 

Standard -2L. 

Full Data Package __ 

11 "' a, 

~a \~r"f-\t,, 0 0 
C C CD CD 
a, co d) - 0 0 a, . a,«! ;;; .... 
"'0 "'0 N Comments 
"' 0 ~~ "' "' - N - ::!: ::!: l1I - ~ ~ 0 -a;~ a, ~ ~ ~ Cl) Note: If sample not ronected, indicate "No 

0 ;:ag ::!: g - 0 ! Sample" in comments and single-strike out J!!o () 0 ...I 
-N <II N - .., 0 0 0 and initial any preprinted sample desaiption. {= ~ 15 !:!! ~!:!! I- al ::!: :I: 

X' X T. d- ~l'M. lA• ;is Dissolved metals are field filtered. aJ 
)\ ·y X 1151'•~ IJ;J? -4 ~ U/v' 

l5<' 
7 

,J; Metals are: Ca, Fe, K, Na, Mg (E200.7); t Vs - --Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, -L---

---- L---
Mo, Ni, Pb, Sb, Se, TI, V, Zn (E200.8) -----

- t--- ..__ - t--- t----
~ L 

Date Time Accepted By / Affiliation Date Time 

I Z.v r~ 11 )l.-. ~ IJ~ f, &~ \ '2,'2- 13 1;52.-

r ~1,, r~ ,1.. t0 ~v Jlt'Zt ,, \ }lb 
• IJJ DV /7 - ~~~ 1/:i.;;, 13 H, l,j ·= 1000 

i ... i °ᴮ�F/C I Trip Blank: Yes(Nq) I MS/MSD Sample Submitted: Yes (ffc0 
BP/ARC LaMP COC Rev. 6 01/01/2009 
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January 25, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60137347

60137347
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on January 23, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Mary Jane Walls for
Heather Wilson
heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
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SAMPLE SUMMARY

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60137347001 ROCK DRAIN IN 130122 Water 01/22/13 10:05 01/23/13 10:00

60137347002 WETLANDOUT 130122 Water 01/22/13 10:35 01/23/13 10:00

60137347003 ROCK DRAIN MP 130122 Water 01/22/13 11:20 01/23/13 10:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60137347001 ROCK DRAIN IN 130122 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

60137347002 WETLANDOUT 130122 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP

60137347003 ROCK DRAIN MP 130122 EPA 200.7 5SMW

EPA 200.7 5SMW

EPA 200.8 18JGP

EPA 200.8 18JGP
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 25, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21269
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60137347002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1129621)

• Calcium
• MSD  (Lab ID: 1129622)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: January 25, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 25, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21268
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60137347001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1129612)

• Manganese
• Zinc

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21268
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130122  (Lab ID: 60137347001)
• Thallium

• ROCK DRAIN MP 130122  (Lab ID: 60137347003)
• Thallium

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 25, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21268
B: Analyte was detected in the associated method blank.

• WETLANDOUT 130122  (Lab ID: 60137347002)
• Molybdenum
• Thallium

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 25, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21271
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60137347001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1129633)

• Manganese, Dissolved
• Zinc, Dissolved

• MSD  (Lab ID: 1129634)
• Manganese, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21271
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• WETLANDOUT 130122  (Lab ID: 60137347002)
• Nickel, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: January 25, 2013

Description: 200.8 MET ICPMS, Dissolved

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130122 Lab ID: 60137347001 Collected: 01/22/13 10:05 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 243000 ug/L 2 01/24/13 10:39 7440-70-201/23/13 13:25200 71.6
Iron 2260 ug/L 2 01/24/13 10:39 7439-89-601/23/13 13:25100 34.4
Magnesium 20600 ug/L 2 01/24/13 10:39 7439-95-401/23/13 13:25100 34.4
Potassium 14000 ug/L 2 01/24/13 10:39 7440-09-701/23/13 13:251000 128
Sodium 12000 ug/L 2 01/24/13 10:39 7440-23-501/23/13 13:251000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 238000 ug/L 1 01/24/13 10:07 7440-70-201/23/13 13:25100 35.8
Iron, Dissolved ND ug/L 1 01/24/13 10:07 7439-89-601/23/13 13:2550.0 17.2
Magnesium, Dissolved 19900 ug/L 1 01/24/13 10:07 7439-95-401/23/13 13:2550.0 17.2
Potassium, Dissolved 14000 ug/L 1 01/24/13 10:07 7440-09-701/23/13 13:25500 64.1
Sodium, Dissolved 12000 ug/L 1 01/24/13 10:07 7440-23-5 D901/23/13 13:25500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 181 ug/L 1 01/24/13 11:13 7429-90-501/23/13 13:2550.0 5.2
Antimony 0.23J ug/L 1 01/24/13 11:13 7440-36-001/23/13 13:251.0 0.035
Arsenic 0.48J ug/L 1 01/24/13 11:13 7440-38-201/23/13 13:251.0 0.14
Barium 19.2 ug/L 1 01/24/13 11:13 7440-39-301/23/13 13:251.0 0.085
Beryllium 0.25J ug/L 1 01/24/13 11:13 7440-41-701/23/13 13:250.50 0.066
Cadmium 10.6 ug/L 1 01/24/13 11:13 7440-43-901/23/13 13:250.50 0.097
Chromium 0.44J ug/L 1 01/24/13 11:13 7440-47-301/23/13 13:251.0 0.11
Cobalt 2.3 ug/L 1 01/24/13 11:13 7440-48-401/23/13 13:251.0 0.048
Copper 39.8 ug/L 1 01/24/13 11:13 7440-50-801/23/13 13:251.0 0.45
Lead 4.2 ug/L 1 01/24/13 11:13 7439-92-101/23/13 13:251.0 0.051
Manganese 1660 ug/L 1 01/24/13 11:13 7439-96-5 M101/23/13 13:251.0 0.23
Molybdenum 18.2 ug/L 1 01/24/13 11:13 7439-98-701/23/13 13:251.0 0.16
Nickel 1.8 ug/L 1 01/24/13 11:13 7440-02-001/23/13 13:251.0 0.35
Selenium ND ug/L 1 01/24/13 11:13 7782-49-201/23/13 13:251.0 0.35
Silver 0.15J ug/L 1 01/24/13 11:13 7440-22-401/23/13 13:250.50 0.059
Thallium 0.14J ug/L 1 01/24/13 11:13 7440-28-0 B01/23/13 13:251.0 0.022
Vanadium ND ug/L 1 01/24/13 11:13 7440-62-201/23/13 13:251.0 0.27
Zinc 1930 ug/L 1 01/24/13 11:13 7440-66-6 M101/23/13 13:2510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.2J ug/L 1 01/24/13 12:02 7429-90-501/23/13 13:2550.0 5.2
Antimony, Dissolved 0.26J ug/L 1 01/24/13 12:02 7440-36-001/23/13 13:251.0 0.035
Arsenic, Dissolved 0.25J ug/L 1 01/24/13 12:02 7440-38-201/23/13 13:251.0 0.14
Barium, Dissolved 19.8 ug/L 1 01/24/13 12:02 7440-39-3 D901/23/13 13:251.0 0.085
Beryllium, Dissolved ND ug/L 1 01/24/13 12:02 7440-41-701/23/13 13:250.50 0.066
Cadmium, Dissolved 9.4 ug/L 1 01/24/13 12:02 7440-43-901/23/13 13:250.50 0.097
Chromium, Dissolved 0.28J ug/L 1 01/24/13 12:02 7440-47-301/23/13 13:251.0 0.11
Cobalt, Dissolved 2.3 ug/L 1 01/24/13 12:02 7440-48-401/23/13 13:251.0 0.048
Copper, Dissolved 2.3 ug/L 1 01/24/13 12:02 7440-50-801/23/13 13:251.0 0.45
Lead, Dissolved ND ug/L 1 01/24/13 12:02 7439-92-101/23/13 13:251.0 0.051
Manganese, Dissolved 1660 ug/L 1 01/24/13 12:02 7439-96-5 M101/23/13 13:251.0 0.23
Molybdenum, Dissolved 18.0 ug/L 1 01/24/13 12:02 7439-98-701/23/13 13:251.0 0.16

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130122 Lab ID: 60137347001 Collected: 01/22/13 10:05 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 1.7 ug/L 1 01/24/13 12:02 7440-02-001/23/13 13:251.0 0.35
Selenium, Dissolved ND ug/L 1 01/24/13 12:02 7782-49-201/23/13 13:251.0 0.35
Silver, Dissolved 0.12J ug/L 1 01/24/13 12:02 7440-22-401/23/13 13:250.50 0.059
Thallium, Dissolved 0.15J ug/L 1 01/24/13 12:02 7440-28-001/23/13 13:251.0 0.022
Vanadium, Dissolved ND ug/L 1 01/24/13 12:02 7440-62-201/23/13 13:251.0 0.27
Zinc, Dissolved 1660 ug/L 1 01/24/13 12:02 7440-66-6 M101/23/13 13:2510.0 1.6

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: WETLANDOUT 130122 Lab ID: 60137347002 Collected: 01/22/13 10:35 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 278000 ug/L 2 01/24/13 10:41 7440-70-2 M101/23/13 13:25200 71.6
Iron 67.9 ug/L 1 01/24/13 11:25 7439-89-601/23/13 13:2550.0 17.2
Magnesium 24400 ug/L 2 01/24/13 10:41 7439-95-401/23/13 13:25100 34.4
Potassium 24400 ug/L 2 01/24/13 10:41 7440-09-701/23/13 13:251000 128
Sodium 12800 ug/L 2 01/24/13 10:41 7440-23-501/23/13 13:251000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 265000 ug/L 1 01/24/13 10:11 7440-70-201/23/13 13:25100 35.8
Iron, Dissolved 33.7J ug/L 1 01/24/13 10:11 7439-89-601/23/13 13:2550.0 17.2
Magnesium, Dissolved 23300 ug/L 1 01/24/13 10:11 7439-95-401/23/13 13:2550.0 17.2
Potassium, Dissolved 24200 ug/L 1 01/24/13 10:11 7440-09-701/23/13 13:25500 64.1
Sodium, Dissolved 12900 ug/L 1 01/24/13 10:11 7440-23-5 D901/23/13 13:25500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 46.0J ug/L 1 01/24/13 11:29 7429-90-501/23/13 13:2550.0 5.2
Antimony 0.80J ug/L 1 01/24/13 11:29 7440-36-001/23/13 13:251.0 0.035
Arsenic 8.8 ug/L 1 01/24/13 11:29 7440-38-201/23/13 13:251.0 0.14
Barium 118 ug/L 1 01/24/13 11:29 7440-39-301/23/13 13:251.0 0.085
Beryllium ND ug/L 1 01/24/13 11:29 7440-41-701/23/13 13:250.50 0.066
Cadmium 0.48J ug/L 1 01/24/13 11:29 7440-43-901/23/13 13:250.50 0.097
Chromium 0.69J ug/L 1 01/24/13 11:29 7440-47-301/23/13 13:251.0 0.11
Cobalt 0.24J ug/L 1 01/24/13 11:29 7440-48-401/23/13 13:251.0 0.048
Copper ND ug/L 1 01/24/13 11:29 7440-50-801/23/13 13:251.0 0.45
Lead 0.14J ug/L 1 01/24/13 11:29 7439-92-101/23/13 13:251.0 0.051
Manganese 3710 ug/L 1 01/24/13 11:29 7439-96-501/23/13 13:251.0 0.23
Molybdenum 0.49J ug/L 1 01/24/13 11:29 7439-98-7 B01/23/13 13:251.0 0.16
Nickel ND ug/L 1 01/24/13 11:29 7440-02-001/23/13 13:251.0 0.35
Selenium ND ug/L 1 01/24/13 11:29 7782-49-201/23/13 13:251.0 0.35
Silver 0.15J ug/L 1 01/24/13 11:29 7440-22-401/23/13 13:250.50 0.059
Thallium 0.073J ug/L 1 01/24/13 11:29 7440-28-0 B01/23/13 13:251.0 0.022
Vanadium 1.6 ug/L 1 01/24/13 11:29 7440-62-201/23/13 13:251.0 0.27
Zinc 181 ug/L 1 01/24/13 11:29 7440-66-601/23/13 13:2510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 30.8J ug/L 1 01/24/13 12:19 7429-90-501/23/13 13:2550.0 5.2
Antimony, Dissolved 0.58J ug/L 1 01/24/13 12:19 7440-36-001/23/13 13:251.0 0.035
Arsenic, Dissolved 6.1 ug/L 1 01/24/13 12:19 7440-38-201/23/13 13:251.0 0.14
Barium, Dissolved 116 ug/L 1 01/24/13 12:19 7440-39-301/23/13 13:251.0 0.085
Beryllium, Dissolved ND ug/L 1 01/24/13 12:19 7440-41-701/23/13 13:250.50 0.066
Cadmium, Dissolved ND ug/L 1 01/24/13 12:19 7440-43-901/23/13 13:250.50 0.097
Chromium, Dissolved 0.90J ug/L 1 01/24/13 12:19 7440-47-301/23/13 13:251.0 0.11
Cobalt, Dissolved 0.084J ug/L 1 01/24/13 12:19 7440-48-401/23/13 13:251.0 0.048
Copper, Dissolved 0.46J ug/L 1 01/24/13 12:19 7440-50-801/23/13 13:251.0 0.45
Lead, Dissolved ND ug/L 1 01/24/13 12:19 7439-92-101/23/13 13:251.0 0.051
Manganese, Dissolved 3630 ug/L 1 01/24/13 12:19 7439-96-501/23/13 13:251.0 0.23
Molybdenum, Dissolved 0.42J ug/L 1 01/24/13 12:19 7439-98-701/23/13 13:251.0 0.16

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: WETLANDOUT 130122 Lab ID: 60137347002 Collected: 01/22/13 10:35 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 2 01/24/13 12:31 7440-02-0 D301/23/13 13:252.0 0.70
Selenium, Dissolved ND ug/L 1 01/24/13 12:19 7782-49-201/23/13 13:251.0 0.35
Silver, Dissolved 0.14J ug/L 1 01/24/13 12:19 7440-22-401/23/13 13:250.50 0.059
Thallium, Dissolved 0.068J ug/L 1 01/24/13 12:19 7440-28-001/23/13 13:251.0 0.022
Vanadium, Dissolved 1.1 ug/L 1 01/24/13 12:19 7440-62-201/23/13 13:251.0 0.27
Zinc, Dissolved 6.0J ug/L 1 01/24/13 12:19 7440-66-601/23/13 13:2510.0 1.6

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130122 Lab ID: 60137347003 Collected: 01/22/13 11:20 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 238000 ug/L 2 01/24/13 10:50 7440-70-201/23/13 13:25200 71.6
Iron 389 ug/L 2 01/24/13 10:50 7439-89-601/23/13 13:25100 34.4
Magnesium 21200 ug/L 2 01/24/13 10:50 7439-95-401/23/13 13:25100 34.4
Potassium 15800 ug/L 2 01/24/13 10:50 7440-09-701/23/13 13:251000 128
Sodium 12500 ug/L 2 01/24/13 10:50 7440-23-501/23/13 13:251000 80.2

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 238000 ug/L 1 01/24/13 10:18 7440-70-2 D901/23/13 13:25100 35.8
Iron, Dissolved 57.3 ug/L 1 01/24/13 10:18 7439-89-601/23/13 13:2550.0 17.2
Magnesium, Dissolved 21000 ug/L 1 01/24/13 10:18 7439-95-401/23/13 13:2550.0 17.2
Potassium, Dissolved 16100 ug/L 1 01/24/13 10:18 7440-09-7 D901/23/13 13:25500 64.1
Sodium, Dissolved 13000 ug/L 1 01/24/13 10:18 7440-23-5 D901/23/13 13:25500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 63.2 ug/L 1 01/24/13 11:33 7429-90-501/23/13 13:2550.0 5.2
Antimony 0.26J ug/L 1 01/24/13 11:33 7440-36-001/23/13 13:251.0 0.035
Arsenic 0.44J ug/L 1 01/24/13 11:33 7440-38-201/23/13 13:251.0 0.14
Barium 26.3 ug/L 1 01/24/13 11:33 7440-39-301/23/13 13:251.0 0.085
Beryllium ND ug/L 1 01/24/13 11:33 7440-41-701/23/13 13:250.50 0.066
Cadmium 3.6 ug/L 1 01/24/13 11:33 7440-43-901/23/13 13:250.50 0.097
Chromium 0.24J ug/L 1 01/24/13 11:33 7440-47-301/23/13 13:251.0 0.11
Cobalt 0.34J ug/L 1 01/24/13 11:33 7440-48-401/23/13 13:251.0 0.048
Copper 4.3 ug/L 1 01/24/13 11:33 7440-50-801/23/13 13:251.0 0.45
Lead 0.79J ug/L 1 01/24/13 11:33 7439-92-101/23/13 13:251.0 0.051
Manganese 2170 ug/L 1 01/24/13 11:33 7439-96-501/23/13 13:251.0 0.23
Molybdenum 13.9 ug/L 1 01/24/13 11:33 7439-98-701/23/13 13:251.0 0.16
Nickel 1.2 ug/L 1 01/24/13 11:33 7440-02-001/23/13 13:251.0 0.35
Selenium ND ug/L 1 01/24/13 11:33 7782-49-201/23/13 13:251.0 0.35
Silver ND ug/L 1 01/24/13 11:33 7440-22-401/23/13 13:250.50 0.059
Thallium 0.054J ug/L 1 01/24/13 11:33 7440-28-0 B01/23/13 13:251.0 0.022
Vanadium 0.72J ug/L 1 01/24/13 11:33 7440-62-201/23/13 13:251.0 0.27
Zinc 1010 ug/L 1 01/24/13 11:33 7440-66-601/23/13 13:2510.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 5.4J ug/L 1 01/24/13 12:23 7429-90-501/23/13 13:2550.0 5.2
Antimony, Dissolved 0.26J ug/L 1 01/24/13 12:23 7440-36-001/23/13 13:251.0 0.035
Arsenic, Dissolved 0.34J ug/L 1 01/24/13 12:23 7440-38-201/23/13 13:251.0 0.14
Barium, Dissolved 25.4 ug/L 1 01/24/13 12:23 7440-39-301/23/13 13:251.0 0.085
Beryllium, Dissolved ND ug/L 1 01/24/13 12:23 7440-41-701/23/13 13:250.50 0.066
Cadmium, Dissolved 1.7 ug/L 1 01/24/13 12:23 7440-43-901/23/13 13:250.50 0.097
Chromium, Dissolved 0.11J ug/L 1 01/24/13 12:23 7440-47-301/23/13 13:251.0 0.11
Cobalt, Dissolved 0.27J ug/L 1 01/24/13 12:23 7440-48-401/23/13 13:251.0 0.048
Copper, Dissolved 1.7 ug/L 1 01/24/13 12:23 7440-50-801/23/13 13:251.0 0.45
Lead, Dissolved ND ug/L 1 01/24/13 12:23 7439-92-101/23/13 13:251.0 0.051
Manganese, Dissolved 2080 ug/L 1 01/24/13 12:23 7439-96-501/23/13 13:251.0 0.23
Molybdenum, Dissolved 13.8 ug/L 1 01/24/13 12:23 7439-98-701/23/13 13:251.0 0.16

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, Inc..

Date: 01/25/2013 04:08 PM Page 15 of 24

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

PacePackage P. 15 of 26



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130122 Lab ID: 60137347003 Collected: 01/22/13 11:20 Received: 01/23/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 1.0 ug/L 1 01/24/13 12:23 7440-02-001/23/13 13:251.0 0.35
Selenium, Dissolved ND ug/L 1 01/24/13 12:23 7782-49-201/23/13 13:251.0 0.35
Silver, Dissolved ND ug/L 1 01/24/13 12:23 7440-22-401/23/13 13:250.50 0.059
Thallium, Dissolved 0.041J ug/L 1 01/24/13 12:23 7440-28-001/23/13 13:251.0 0.022
Vanadium, Dissolved 0.66J ug/L 1 01/24/13 12:23 7440-62-201/23/13 13:251.0 0.27
Zinc, Dissolved 950 ug/L 1 01/24/13 12:23 7440-66-601/23/13 13:2510.0 1.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 01/25/2013 04:08 PM Page 16 of 24

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

PacePackage P. 16 of 26
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21269
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1129619

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Matrix: Water

Analyzed

Calcium ug/L ND 100 01/24/13 10:03
Iron ug/L ND 50.0 01/24/13 10:03
Magnesium ug/L ND 50.0 01/24/13 10:03
Potassium ug/L ND 500 01/24/13 10:03
Sodium ug/L ND 500 01/24/13 10:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1129620LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 971010000 97 85-115
Iron ug/L 983010000 98 85-115
Magnesium ug/L 999010000 100 85-115
Potassium ug/L 989010000 99 85-115
Sodium ug/L 980010000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1129621MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137347002

1129622

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 66 70-13058 0 910000278000 284000 283000
Iron ug/L 10000 99 70-13098 1 101000067.9 9940 9830
Magnesium ug/L 10000 97 70-13095 1 91000024400 34200 34000
Potassium ug/L 10000 107 70-130108 0 71000024400 35100 35200
Sodium ug/L 10000 106 70-130106 0 81000012800 23400 23500
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21270
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1129627

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 01/24/13 10:03
Iron, Dissolved ug/L ND 50.0 01/24/13 10:03
Magnesium, Dissolved ug/L ND 50.0 01/24/13 10:03
Potassium, Dissolved ug/L ND 500 01/24/13 10:03
Sodium, Dissolved ug/L ND 500 01/24/13 10:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1129628LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 971010000 97 85-115
Iron, Dissolved ug/L 983010000 98 85-115
Magnesium, Dissolved ug/L 999010000 100 85-115
Potassium, Dissolved ug/L 989010000 99 85-115
Sodium, Dissolved ug/L 980010000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1129629MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137347002

1129630

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 108 70-130118 0 910000265000 276000 277000
Iron, Dissolved ug/L 10000 97 70-13097 0 101000033.7J 9720 9740
Magnesium, Dissolved ug/L 10000 96 70-130100 1 91000023300 32900 33300
Potassium, Dissolved ug/L 10000 114 70-130117 1 71000024200 35700 36000
Sodium, Dissolved ug/L 10000 112 70-130114 1 81000012900 24100 24300
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21268
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1129609

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 01/24/13 11:04
Antimony ug/L ND 1.0 01/24/13 11:04
Arsenic ug/L ND 1.0 01/24/13 11:04
Barium ug/L ND 1.0 01/24/13 11:04
Beryllium ug/L ND 0.50 01/24/13 11:04
Cadmium ug/L ND 0.50 01/24/13 11:04
Chromium ug/L ND 1.0 01/24/13 11:04
Cobalt ug/L ND 1.0 01/24/13 11:04
Copper ug/L ND 1.0 01/24/13 11:04
Lead ug/L ND 1.0 01/24/13 11:04
Manganese ug/L ND 1.0 01/24/13 11:04
Molybdenum ug/L 0.22J 1.0 01/24/13 11:04
Nickel ug/L ND 1.0 01/24/13 11:04
Selenium ug/L ND 1.0 01/24/13 11:04
Silver ug/L ND 0.50 01/24/13 11:04
Thallium ug/L 0.024J 1.0 01/24/13 11:04
Vanadium ug/L ND 1.0 01/24/13 11:04
Zinc ug/L ND 10.0 01/24/13 11:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1129610LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9881000 99 85-115
Antimony ug/L 40.840 102 85-115
Arsenic ug/L 40.840 102 85-115
Barium ug/L 40.240 101 85-115
Beryllium ug/L 40.840 102 85-115
Cadmium ug/L 40.840 102 85-115
Chromium ug/L 41.240 103 85-115
Cobalt ug/L 40.640 101 85-115
Copper ug/L 40.640 102 85-115
Lead ug/L 39.740 99 85-115
Manganese ug/L 41.040 102 85-115
Molybdenum ug/L 40.240 101 85-115
Nickel ug/L 40.540 101 85-115
Selenium ug/L 40.640 101 85-115
Silver ug/L 20.120 100 85-115
Thallium ug/L 38.840 97 85-115
Vanadium ug/L 40.940 102 85-115
Zinc ug/L 106100 106 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1129611MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137347001

1129612

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 96 70-13096 0 201000181 1140 1140
Antimony ug/L 40 101 70-130102 1 20400.23J 40.8 41.0
Arsenic ug/L 40 102 70-130104 1 20400.48J 41.3 41.9
Barium ug/L 40 98 70-13099 1 204019.2 58.4 58.8
Beryllium ug/L 40 94 70-13094 1 20400.25J 37.7 38.0
Cadmium ug/L 40 99 70-13099 0 204010.6 50.1 50.1
Chromium ug/L 40 100 70-13099 1 20400.44J 40.6 40.1
Cobalt ug/L 40 97 70-13096 1 20402.3 41.1 40.7
Copper ug/L 40 93 70-13095 1 204039.8 76.8 77.8
Lead ug/L 40 101 70-130102 1 20404.2 44.6 45.1
Manganese ug/L M140 110 70-130158 1 20401660 1700 1720
Molybdenum ug/L 40 104 70-130105 1 204018.2 59.6 60.4
Nickel ug/L 40 96 70-13095 1 20401.8 40.2 39.9
Selenium ug/L 40 96 70-13097 0 2040ND 38.6 38.8
Silver ug/L 20 95 70-13095 0 20200.15J 19.2 19.2
Thallium ug/L 40 100 70-13099 0 20400.14J 40.0 39.9
Vanadium ug/L 40 103 70-130102 1 2040ND 41.4 40.9
Zinc ug/L M1100 103 70-130146 2 201001930 2030 2070
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21271
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1129631

Associated Lab Samples: 60137347001, 60137347002, 60137347003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 01/24/13 11:54
Antimony, Dissolved ug/L ND 1.0 01/24/13 11:54
Arsenic, Dissolved ug/L ND 1.0 01/24/13 11:54
Barium, Dissolved ug/L ND 1.0 01/24/13 11:54
Beryllium, Dissolved ug/L ND 0.50 01/24/13 11:54
Cadmium, Dissolved ug/L ND 0.50 01/24/13 11:54
Chromium, Dissolved ug/L ND 1.0 01/24/13 11:54
Cobalt, Dissolved ug/L ND 1.0 01/24/13 11:54
Copper, Dissolved ug/L ND 1.0 01/24/13 11:54
Lead, Dissolved ug/L ND 1.0 01/24/13 11:54
Manganese, Dissolved ug/L ND 1.0 01/24/13 11:54
Molybdenum, Dissolved ug/L ND 1.0 01/24/13 11:54
Nickel, Dissolved ug/L ND 1.0 01/24/13 11:54
Selenium, Dissolved ug/L ND 1.0 01/24/13 11:54
Silver, Dissolved ug/L ND 0.50 01/24/13 11:54
Thallium, Dissolved ug/L ND 1.0 01/24/13 11:54
Vanadium, Dissolved ug/L ND 1.0 01/24/13 11:54
Zinc, Dissolved ug/L ND 10.0 01/24/13 11:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1129632LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 10001000 100 85-115
Antimony, Dissolved ug/L 40.840 102 85-115
Arsenic, Dissolved ug/L 41.240 103 85-115
Barium, Dissolved ug/L 39.740 99 85-115
Beryllium, Dissolved ug/L 41.440 104 85-115
Cadmium, Dissolved ug/L 41.140 103 85-115
Chromium, Dissolved ug/L 40.440 101 85-115
Cobalt, Dissolved ug/L 39.840 100 85-115
Copper, Dissolved ug/L 40.040 100 85-115
Lead, Dissolved ug/L 39.840 100 85-115
Manganese, Dissolved ug/L 40.340 101 85-115
Molybdenum, Dissolved ug/L 40.240 101 85-115
Nickel, Dissolved ug/L 40.640 101 85-115
Selenium, Dissolved ug/L 41.440 104 85-115
Silver, Dissolved ug/L 19.820 99 85-115
Thallium, Dissolved ug/L 38.740 97 85-115
Vanadium, Dissolved ug/L 40.940 102 85-115
Zinc, Dissolved ug/L 107100 107 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1129633MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60137347001

1129634

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 95 70-13096 1 2010007.2J 962 969
Antimony, Dissolved ug/L 40 101 70-130102 1 20400.26J 40.5 41.1
Arsenic, Dissolved ug/L 40 102 70-130102 0 20400.25J 41.1 41.0
Barium, Dissolved ug/L 40 96 70-13099 2 204019.8 58.1 59.2
Beryllium, Dissolved ug/L 40 94 70-13094 1 2040ND 37.8 37.5
Cadmium, Dissolved ug/L 40 97 70-13099 2 20409.4 48.3 49.1
Chromium, Dissolved ug/L 40 99 70-13099 0 20400.28J 40.0 40.1
Cobalt, Dissolved ug/L 40 95 70-13095 1 20402.3 40.1 40.4
Copper, Dissolved ug/L 40 91 70-13092 1 20402.3 38.8 39.1
Lead, Dissolved ug/L 40 101 70-130101 0 2040ND 40.3 40.5
Manganese, Dissolved ug/L M140 20 70-130155 3 20401660 1660 1720
Molybdenum, Dissolved ug/L 40 104 70-130106 1 204018.0 59.6 60.3
Nickel, Dissolved ug/L 40 95 70-13095 1 20401.7 39.5 39.9
Selenium, Dissolved ug/L 40 96 70-13097 1 2040ND 38.6 39.0
Silver, Dissolved ug/L 20 93 70-13095 2 20200.12J 18.6 19.1
Thallium, Dissolved ug/L 40 99 70-13099 1 20400.15J 39.7 39.9
Vanadium, Dissolved ug/L 40 102 70-130101 1 2040ND 40.9 40.5
Zinc, Dissolved ug/L M1100 65 70-130122 3 201001660 1730 1780
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QUALIFIERS

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60137347
RICO ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60137347001 MPRP/21269 ICP/17159ROCK DRAIN IN 130122 EPA 200.7 EPA 200.7
60137347002 MPRP/21269 ICP/17159WETLANDOUT 130122 EPA 200.7 EPA 200.7
60137347003 MPRP/21269 ICP/17159ROCK DRAIN MP 130122 EPA 200.7 EPA 200.7

60137347001 MPRP/21270 ICP/17158ROCK DRAIN IN 130122 EPA 200.7 EPA 200.7
60137347002 MPRP/21270 ICP/17158WETLANDOUT 130122 EPA 200.7 EPA 200.7
60137347003 MPRP/21270 ICP/17158ROCK DRAIN MP 130122 EPA 200.7 EPA 200.7

60137347001 MPRP/21268 ICPM/1991ROCK DRAIN IN 130122 EPA 200.8 EPA 200.8
60137347002 MPRP/21268 ICPM/1991WETLANDOUT 130122 EPA 200.8 EPA 200.8
60137347003 MPRP/21268 ICPM/1991ROCK DRAIN MP 130122 EPA 200.8 EPA 200.8

60137347001 MPRP/21271 ICPM/1990ROCK DRAIN IN 130122 EPA 200.8 EPA 200.8
60137347002 MPRP/21271 ICPM/1990WETLANDOUT 130122 EPA 200.8 EPA 200.8
60137347003 MPRP/21271 ICPM/1990ROCK DRAIN MP 130122 EPA 200.8 EPA 200.8
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,~ e Analytical 
W\'\IW f't" C fl(Hb -Jf 1;.1 ,-r, 

Client Name: 

Courier: Fed Ex D 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

UPS~ USPS D Client D Commercial D Pace D 

Tracking#: l'2...1 "3'3WS,~ l 6oS'"Lt5S''il Pape Shipping Label Used? 

Custody Seal on Cooler/Box Present: Yes D No ii Seals intact: Yes D 

W0#:60137347 
1111111111111111111111 
60137347 

Other o 
Yes !:1 

No ~ 

No 0 

lootional 

Proj Due Date 

Proi Name: 

Packing Material: Bubb~~ P D Bubble Bags J Foam D None D Other l!iZ..i'l<-

Thennometer Used· ~ / T-194 Type of Ice· (ij;y. Blue None O Samples received on ice, coollr']g process has begun 
(circle one) 

Cooler Temperature: I • 'o° 

Temoerature should be above freezlno1o s·c 
Chain of Custody present: rives DNo 

Chain of Custody filled out: rives ONo 
-

r/Jves Chain of Custody relinauished : ONo 

Sampler name & sicinature on COC: ~Yes ONo 

Samples arrived within holding time: "dves ONo 

!Short Hold Time analyses (<72hr): !ilYes iiNo 

Rush Turn Around Time requested: e!'ves DNo 

Sufficient volume: ~Yes ONo 

Correct containers used: Giives ONo 

Pace containers used: r1Yes ONo 

Containers intact: ~Yes DNo 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo 

Filtered volume received for dissolved tests? rives ONo 

Sample labels match COC: ives ONo 

Includes date/time/ID/analyses Matrix: vJT 
IAII containers needing preservation have been checked. l!IYes ONo 

~ ii containers needing preservation are found to be in 
tJves ONo icompllance with EPA recommendation 

Excepl10J1s VOA, coliform, TOC, O&G, WI-ORO (water}, 
t,All:U/1-i~ 

Phenolics ~es No 

ITrtp Blank present: 
0Yes ONo 

Pace Trip Blank lot# (if purchased) . 

Headspace in VOA vials ( >6mm) : Oves ONo 

Pro1ect sampled in USDA Reoulated Area : 0Yes ONo 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted 

Comments/ Resolution 

Datemme: 

Project Manager Review: ___ <-ciJ=--_ .... n._..A .... , ... J.=.. __ _ 

Date and initials of person examining 
contents: l l :i..<J [ 13 BA 

' 
ON/A 1 

O N/A 2. 

ON/A 13 
ON/A 14. 
ON/A 5 . 

ON/A 6 

O N/A 7. Lt~ M"' 

ON/A 8 

ON/A 

ON/A 9 

ON/A 10. 

0N/A 
-

11 . 
-

O N/A 12. - -
ON/A 

13. 

ON/A 

ON/A 14. 

Initial when l~ot # of added 
!Completed reservatlve 

E21NIA 

15. ::::, C: 

-r6NIA 

16 - _, 
riNIA 17. List State: 

y 1(9 Field Data Required? y I N 

!Temp Log Record start and finish times 
/when unpacking cooler, if >20 min, 
recheck sample temps 

Start l 105' Start: 

End: 1110 = 
End . 

!Temp Temp: Date ,/.;>.3h 3 
I J 

II 
I 
I 

II 

F-KS-C-004-Rev 2, 04December2012 
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Laa .. 
1ch\'ield _ompany 

Laboratory Management Program Lalt .. ., Chain of Custody Record Page _J_ of '"2-

-------- Rush TAT: Yes -4- No ...x-Q.., 

0 A BP affilfated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: 

Lab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code: 

Lab PM: Heather Wilson Lead Regulatory Agency: 

Lab Phone: (913) 563-1407 California Global ID No.: 

lab Shipping Accnt UPS # 733W87 Enfos Proposal No: 

Rico-Argentine Mine 

Rico, Colorado 81332 

U.S. EPA Region 8 

NA 

DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision OOC-BU 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

ConsultanVContractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM _L -- -- Email Report/EDD To: lynda.lombardi@amec.com 

Other Info: WeUand Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No. Containers I Preseivative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 Standard ..JL .,, 
anthony.brown@bp.com ~ 

Full Data Package _ EBM Email: C 

~ <JI "' & 6 /'7,17vfr 
0 Q) Q) u 0 0 
0 C C CD CD .., ... Cl>ci, ., cc 0 0 ~ Lab ·s ., 

al ., . ,0 .... .;; .a <l>O .., 
Comments Sample Description Date Time !2 CT 8. E 2: ~~ ., 0 "' "' 

~ 
No. 0 :::; a, -N :E :E - :, !~ sr:: 0 0 en Ill z "' 0 ~ ~ en Note: If sample not coffected, indicate "No 
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February 13, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60138137

60138137
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on February 06, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60138137001 ROCK DRAIN IN 130205 Water 02/05/13 11:45 02/06/13 08:25

60138137002 ROCK DRAIN MP 130205 Water 02/05/13 12:40 02/06/13 08:25

60138137003 WETLAND OUT 130205 Water 02/05/13 13:20 02/06/13 08:25
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60138137001 ROCK DRAIN IN 130205 EPA 200.7 5 PASI-KNDJ

EPA 200.7 5 PASI-KNDJ

EPA 200.8 18 PASI-KSMW

EPA 200.8 18 PASI-KSMW

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

60138137002 ROCK DRAIN MP 130205 EPA 200.7 5 PASI-KNDJ

EPA 200.7 5 PASI-KNDJ

EPA 200.8 18 PASI-KSMW

EPA 200.8 18 PASI-KSMW

EPA 300.0 1 PASI-KAJM

60138137003 WETLAND OUT 130205 EPA 200.7 5 PASI-KNDJ

EPA 200.7 5 PASI-KNDJ

EPA 200.8 18 PASI-KSMW

EPA 200.8 18 PASI-KSMW

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: February 13, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21433
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138137003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1137023)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: February 13, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21434
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138137002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1137027)

• Calcium, Dissolved
• MSD  (Lab ID: 1137028)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: February 13, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/21428
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 1136914)
• Aluminum
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21428
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138137002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1136917)

• Manganese

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: February 13, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21428
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 1136914)
• Aluminum
• Lead

• ROCK DRAIN MP 130205  (Lab ID: 60138137002)
• Aluminum
• Lead

• WETLAND OUT 130205  (Lab ID: 60138137003)
• Aluminum
• Lead

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 8 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 8 of 32



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: February 13, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/21426
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 1136900)
• Aluminum, Dissolved
• Lead, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21426
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 1136900)
• Aluminum, Dissolved
• Lead, Dissolved

• ROCK DRAIN IN 130205  (Lab ID: 60138137001)
• Aluminum, Dissolved
• Lead, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: February 13, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21426
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130205  (Lab ID: 60138137002)
• Aluminum, Dissolved
• Lead, Dissolved

• WETLAND OUT 130205  (Lab ID: 60138137003)
• Aluminum, Dissolved
• Lead, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: February 13, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: February 13, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: February 13, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130205 Lab ID: 60138137001 Collected: 02/05/13 11:45 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 258000 ug/L 5 02/08/13 11:36 7440-70-202/07/13 12:50500 179
Iron 2150 ug/L 5 02/08/13 11:36 7439-89-602/07/13 12:50250 86.0
Magnesium 20700 ug/L 5 02/08/13 11:36 7439-95-402/07/13 12:50250 86.0
Potassium 8910 ug/L 5 02/08/13 11:36 7440-09-702/07/13 12:502500 320
Sodium 11600 ug/L 5 02/08/13 11:36 7440-23-502/07/13 12:502500 200

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 254000 ug/L 1 02/08/13 11:51 7440-70-202/07/13 12:50100 35.8
Iron, Dissolved ND ug/L 1 02/08/13 11:51 7439-89-602/07/13 12:5050.0 17.2
Magnesium, Dissolved 20600 ug/L 1 02/08/13 11:51 7439-95-402/07/13 12:5050.0 17.2
Potassium, Dissolved 9610 ug/L 1 02/08/13 11:51 7440-09-7 D902/07/13 12:50500 64.1
Sodium, Dissolved 12700 ug/L 1 02/08/13 11:51 7440-23-5 D902/07/13 12:50500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 170 ug/L 1 02/07/13 17:39 7429-90-502/07/13 11:0050.0 5.2
Antimony 0.22J ug/L 1 02/07/13 17:39 7440-36-002/07/13 11:001.0 0.035
Arsenic 0.63J ug/L 1 02/07/13 17:39 7440-38-202/07/13 11:001.0 0.14
Barium 19.5 ug/L 1 02/07/13 17:39 7440-39-302/07/13 11:001.0 0.085
Beryllium 0.20J ug/L 1 02/07/13 17:39 7440-41-702/07/13 11:000.50 0.066
Cadmium 10.2 ug/L 1 02/07/13 17:39 7440-43-902/07/13 11:000.50 0.097
Chromium 0.28J ug/L 1 02/07/13 17:39 7440-47-302/07/13 11:001.0 0.11
Cobalt 2.2 ug/L 1 02/07/13 17:39 7440-48-402/07/13 11:001.0 0.048
Copper 37.7 ug/L 1 02/07/13 17:39 7440-50-802/07/13 11:001.0 0.45
Lead 3.9 ug/L 1 02/07/13 17:39 7439-92-102/07/13 11:001.0 0.051
Manganese 1630 ug/L 1 02/07/13 17:39 7439-96-502/07/13 11:001.0 0.23
Molybdenum 17.0 ug/L 1 02/07/13 17:39 7439-98-702/07/13 11:001.0 0.16
Nickel 2.2 ug/L 1 02/07/13 17:39 7440-02-002/07/13 11:001.0 0.35
Selenium ND ug/L 1 02/07/13 17:39 7782-49-202/07/13 11:001.0 0.35
Silver ND ug/L 1 02/07/13 17:39 7440-22-402/07/13 11:000.50 0.059
Thallium 0.072J ug/L 1 02/07/13 17:39 7440-28-002/07/13 11:001.0 0.022
Vanadium ND ug/L 1 02/07/13 17:39 7440-62-202/07/13 11:001.0 0.27
Zinc 1900 ug/L 1 02/07/13 17:39 7440-66-602/07/13 11:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 12.4J ug/L 1 02/07/13 18:28 7429-90-5 B02/07/13 11:0050.0 5.2
Antimony, Dissolved 0.19J ug/L 1 02/07/13 18:28 7440-36-002/07/13 11:001.0 0.035
Arsenic, Dissolved 0.19J ug/L 1 02/07/13 18:28 7440-38-202/07/13 11:001.0 0.14
Barium, Dissolved 18.7 ug/L 1 02/07/13 18:28 7440-39-302/07/13 11:001.0 0.085
Beryllium, Dissolved ND ug/L 1 02/07/13 18:28 7440-41-702/07/13 11:000.50 0.066
Cadmium, Dissolved 8.9 ug/L 1 02/07/13 18:28 7440-43-902/07/13 11:000.50 0.097
Chromium, Dissolved 0.18J ug/L 1 02/07/13 18:28 7440-47-302/07/13 11:001.0 0.11
Cobalt, Dissolved 2.1 ug/L 1 02/07/13 18:28 7440-48-402/07/13 11:001.0 0.048
Copper, Dissolved 1.9 ug/L 1 02/07/13 18:28 7440-50-802/07/13 11:001.0 0.45
Lead, Dissolved 0.098J ug/L 1 02/07/13 18:28 7439-92-1 B02/07/13 11:001.0 0.051
Manganese, Dissolved 1600 ug/L 1 02/07/13 18:28 7439-96-502/07/13 11:001.0 0.23
Molybdenum, Dissolved 16.5 ug/L 1 02/07/13 18:28 7439-98-702/07/13 11:001.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130205 Lab ID: 60138137001 Collected: 02/05/13 11:45 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.2 ug/L 1 02/07/13 18:28 7440-02-002/07/13 11:001.0 0.35
Selenium, Dissolved ND ug/L 1 02/07/13 18:28 7782-49-202/07/13 11:001.0 0.35
Silver, Dissolved ND ug/L 1 02/07/13 18:28 7440-22-402/07/13 11:000.50 0.059
Thallium, Dissolved 0.11J ug/L 1 02/07/13 18:28 7440-28-002/07/13 11:001.0 0.022
Vanadium, Dissolved ND ug/L 1 02/07/13 18:28 7440-62-202/07/13 11:001.0 0.27
Zinc, Dissolved 1590 ug/L 1 02/07/13 18:28 7440-66-602/07/13 11:0010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 02/12/13 08:3502/07/13 10:582.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 648 mg/L 50 02/07/13 16:33 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon ND mg/L 1 02/08/13 15:32 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130205 Lab ID: 60138137002 Collected: 02/05/13 12:40 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 256000 ug/L 5 02/08/13 11:42 7440-70-202/07/13 12:50500 179
Iron 289 ug/L 5 02/08/13 11:42 7439-89-602/07/13 12:50250 86.0
Magnesium 20900 ug/L 5 02/08/13 11:42 7439-95-402/07/13 12:50250 86.0
Potassium 10200 ug/L 5 02/08/13 11:42 7440-09-702/07/13 12:502500 320
Sodium 11600 ug/L 5 02/08/13 11:42 7440-23-502/07/13 12:502500 200

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 255000 ug/L 1 02/08/13 11:53 7440-70-2 M102/07/13 12:50100 35.8
Iron, Dissolved 32.6J ug/L 1 02/08/13 11:53 7439-89-602/07/13 12:5050.0 17.2
Magnesium, Dissolved 21100 ug/L 1 02/08/13 11:53 7439-95-4 D902/07/13 12:5050.0 17.2
Potassium, Dissolved 10900 ug/L 1 02/08/13 11:53 7440-09-7 D902/07/13 12:50500 64.1
Sodium, Dissolved 12600 ug/L 1 02/08/13 11:53 7440-23-5 D902/07/13 12:50500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 25.4J ug/L 1 02/07/13 17:43 7429-90-5 B02/07/13 11:0050.0 5.2
Antimony 0.21J ug/L 1 02/07/13 17:43 7440-36-002/07/13 11:001.0 0.035
Arsenic 0.43J ug/L 1 02/07/13 17:43 7440-38-202/07/13 11:001.0 0.14
Barium 21.3 ug/L 1 02/07/13 17:43 7440-39-302/07/13 11:001.0 0.085
Beryllium ND ug/L 1 02/07/13 17:43 7440-41-702/07/13 11:000.50 0.066
Cadmium 3.8 ug/L 1 02/07/13 17:43 7440-43-902/07/13 11:000.50 0.097
Chromium 0.22J ug/L 1 02/07/13 17:43 7440-47-302/07/13 11:001.0 0.11
Cobalt 0.16J ug/L 1 02/07/13 17:43 7440-48-402/07/13 11:001.0 0.048
Copper 3.5 ug/L 1 02/07/13 17:43 7440-50-802/07/13 11:001.0 0.45
Lead 0.49J ug/L 1 02/07/13 17:43 7439-92-1 B02/07/13 11:001.0 0.051
Manganese 675 ug/L 1 02/07/13 17:43 7439-96-5 M102/07/13 11:001.0 0.23
Molybdenum 13.3 ug/L 1 02/07/13 17:43 7439-98-702/07/13 11:001.0 0.16
Nickel 1.3 ug/L 1 02/07/13 17:43 7440-02-002/07/13 11:001.0 0.35
Selenium ND ug/L 1 02/07/13 17:43 7782-49-202/07/13 11:001.0 0.35
Silver ND ug/L 1 02/07/13 17:43 7440-22-402/07/13 11:000.50 0.059
Thallium 0.037J ug/L 1 02/07/13 17:43 7440-28-002/07/13 11:001.0 0.022
Vanadium 0.36J ug/L 1 02/07/13 17:43 7440-62-202/07/13 11:001.0 0.27
Zinc 971 ug/L 1 02/07/13 17:43 7440-66-602/07/13 11:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.5J ug/L 1 02/07/13 18:44 7429-90-5 B02/07/13 11:0050.0 5.2
Antimony, Dissolved 0.21J ug/L 1 02/07/13 18:44 7440-36-002/07/13 11:001.0 0.035
Arsenic, Dissolved 0.29J ug/L 1 02/07/13 18:44 7440-38-202/07/13 11:001.0 0.14
Barium, Dissolved 21.1 ug/L 1 02/07/13 18:44 7440-39-302/07/13 11:001.0 0.085
Beryllium, Dissolved ND ug/L 1 02/07/13 18:44 7440-41-702/07/13 11:000.50 0.066
Cadmium, Dissolved 2.9 ug/L 1 02/07/13 18:44 7440-43-902/07/13 11:000.50 0.097
Chromium, Dissolved 2.9 ug/L 1 02/07/13 18:44 7440-47-302/07/13 11:001.0 0.11
Cobalt, Dissolved 0.18J ug/L 1 02/07/13 18:44 7440-48-402/07/13 11:001.0 0.048
Copper, Dissolved 0.53J ug/L 1 02/07/13 18:44 7440-50-802/07/13 11:001.0 0.45
Lead, Dissolved 0.15J ug/L 1 02/07/13 18:44 7439-92-1 B02/07/13 11:001.0 0.051
Manganese, Dissolved 662 ug/L 1 02/07/13 18:44 7439-96-502/07/13 11:001.0 0.23
Molybdenum, Dissolved 13.2 ug/L 1 02/07/13 18:44 7439-98-702/07/13 11:001.0 0.16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130205 Lab ID: 60138137002 Collected: 02/05/13 12:40 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.9 ug/L 1 02/07/13 18:44 7440-02-0 D902/07/13 11:001.0 0.35
Selenium, Dissolved ND ug/L 1 02/07/13 18:44 7782-49-202/07/13 11:001.0 0.35
Silver, Dissolved 0.059J ug/L 1 02/07/13 18:44 7440-22-402/07/13 11:000.50 0.059
Thallium, Dissolved 0.075J ug/L 1 02/07/13 18:44 7440-28-002/07/13 11:001.0 0.022
Vanadium, Dissolved 0.38J ug/L 1 02/07/13 18:44 7440-62-202/07/13 11:001.0 0.27
Zinc, Dissolved 918 ug/L 1 02/07/13 18:44 7440-66-602/07/13 11:0010.0 1.6

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 640 mg/L 50 02/07/13 17:26 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130205 Lab ID: 60138137003 Collected: 02/05/13 13:20 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 276000 ug/L 1 02/08/13 12:12 7440-70-2 M102/07/13 12:50100 35.8
Iron 42.6J ug/L 1 02/08/13 12:12 7439-89-602/07/13 12:5050.0 17.2
Magnesium 22000 ug/L 1 02/08/13 12:12 7439-95-402/07/13 12:5050.0 17.2
Potassium 17900 ug/L 1 02/08/13 12:12 7440-09-702/07/13 12:50500 64.1
Sodium 12200 ug/L 1 02/08/13 12:12 7440-23-502/07/13 12:50500 40.1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 279000 ug/L 1 02/08/13 12:00 7440-70-2 D902/07/13 12:50100 35.8
Iron, Dissolved ND ug/L 1 02/08/13 12:00 7439-89-602/07/13 12:5050.0 17.2
Magnesium, Dissolved 22400 ug/L 1 02/08/13 12:00 7439-95-4 D902/07/13 12:5050.0 17.2
Potassium, Dissolved 18000 ug/L 1 02/08/13 12:00 7440-09-7 D902/07/13 12:50500 64.1
Sodium, Dissolved 12200 ug/L 1 02/08/13 12:00 7440-23-5 D902/07/13 12:50500 40.1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 37.3J ug/L 1 02/11/13 13:36 7429-90-5 B02/07/13 11:0050.0 6.4
Antimony 0.59J ug/L 1 02/08/13 16:05 7440-36-002/07/13 11:001.0 0.035
Arsenic 6.4 ug/L 1 02/08/13 16:05 7440-38-202/07/13 11:001.0 0.14
Barium 113 ug/L 1 02/08/13 16:05 7440-39-302/07/13 11:001.0 0.085
Beryllium ND ug/L 1 02/11/13 13:36 7440-41-702/07/13 11:000.50 0.050
Cadmium 0.22J ug/L 1 02/08/13 16:05 7440-43-902/07/13 11:000.50 0.097
Chromium 0.44J ug/L 1 02/08/13 16:05 7440-47-302/07/13 11:001.0 0.11
Cobalt 0.17J ug/L 1 02/08/13 16:05 7440-48-402/07/13 11:001.0 0.048
Copper ND ug/L 1 02/08/13 16:05 7440-50-802/07/13 11:001.0 0.45
Lead 0.25J ug/L 1 02/08/13 16:05 7439-92-1 B02/07/13 11:001.0 0.051
Manganese 2960 ug/L 1 02/08/13 16:05 7439-96-502/07/13 11:001.0 0.23
Molybdenum ND ug/L 1 02/08/13 16:05 7439-98-702/07/13 11:001.0 0.16
Nickel ND ug/L 1 02/08/13 16:05 7440-02-002/07/13 11:001.0 0.35
Selenium ND ug/L 1 02/08/13 16:05 7782-49-202/07/13 11:001.0 0.35
Silver ND ug/L 1 02/08/13 16:05 7440-22-402/07/13 11:000.50 0.059
Thallium ND ug/L 1 02/08/13 16:05 7440-28-002/07/13 11:001.0 0.022
Vanadium 1.3 ug/L 1 02/08/13 16:05 7440-62-202/07/13 11:001.0 0.27
Zinc 112 ug/L 1 02/08/13 16:05 7440-66-602/07/13 11:0010.0 1.6

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 31.1J ug/L 1 02/11/13 13:31 7429-90-5 B02/07/13 11:0050.0 5.2
Antimony, Dissolved 0.49J ug/L 1 02/08/13 15:57 7440-36-002/07/13 11:001.0 0.035
Arsenic, Dissolved 5.0 ug/L 1 02/08/13 15:57 7440-38-202/07/13 11:001.0 0.14
Barium, Dissolved 112 ug/L 1 02/08/13 15:57 7440-39-302/07/13 11:001.0 0.085
Beryllium, Dissolved ND ug/L 1 02/11/13 13:31 7440-41-702/07/13 11:000.50 0.066
Cadmium, Dissolved ND ug/L 1 02/08/13 15:57 7440-43-902/07/13 11:000.50 0.097
Chromium, Dissolved 0.72J ug/L 1 02/08/13 15:57 7440-47-302/07/13 11:001.0 0.11
Cobalt, Dissolved 0.072J ug/L 1 02/08/13 15:57 7440-48-402/07/13 11:001.0 0.048
Copper, Dissolved ND ug/L 1 02/08/13 15:57 7440-50-802/07/13 11:001.0 0.45
Lead, Dissolved 0.18J ug/L 1 02/08/13 15:57 7439-92-1 B02/07/13 11:001.0 0.051
Manganese, Dissolved 2900 ug/L 1 02/08/13 15:57 7439-96-502/07/13 11:001.0 0.23
Molybdenum, Dissolved ND ug/L 1 02/08/13 15:57 7439-98-702/07/13 11:001.0 0.16

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 02/13/2013 11:01 AM Page 18 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 18 of 32



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130205 Lab ID: 60138137003 Collected: 02/05/13 13:20 Received: 02/06/13 08:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 02/08/13 15:57 7440-02-002/07/13 11:001.0 0.35
Selenium, Dissolved ND ug/L 1 02/08/13 15:57 7782-49-202/07/13 11:001.0 0.35
Silver, Dissolved ND ug/L 1 02/08/13 15:57 7440-22-402/07/13 11:000.50 0.059
Thallium, Dissolved ND ug/L 1 02/08/13 15:57 7440-28-002/07/13 11:001.0 0.022
Vanadium, Dissolved 1.1 ug/L 1 02/08/13 15:57 7440-62-202/07/13 11:001.0 0.27
Zinc, Dissolved 3.5J ug/L 1 02/08/13 15:57 7440-66-602/07/13 11:0010.0 1.6

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 138 mg/L 1 02/12/13 08:4402/07/13 11:212.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 569 mg/L 50 02/07/13 18:19 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 37.8 mg/L 60 02/08/13 16:27 7440-44-030.0 2.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21433
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1137021

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Matrix: Water

Analyzed

Calcium ug/L ND 100 02/08/13 11:34
Iron ug/L ND 50.0 02/08/13 11:34
Magnesium ug/L ND 50.0 02/08/13 11:34
Potassium ug/L ND 500 02/08/13 11:34
Sodium ug/L ND 500 02/08/13 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1137022LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 990010000 99 85-115
Iron ug/L 1010010000 101 85-115
Magnesium ug/L 1020010000 102 85-115
Potassium ug/L 972010000 97 85-115
Sodium ug/L 1000010000 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1137023MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137003

1137024

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 182 70-130120 2 910000276000 294000 288000
Iron ug/L 10000 101 70-13099 1 101000042.6J 10100 9950
Magnesium ug/L 10000 108 70-130104 1 91000022000 32800 32400
Potassium ug/L 10000 112 70-130113 0 71000017900 29200 29300
Sodium ug/L 10000 111 70-130112 0 81000012200 23300 23400
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21434
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1137025

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 02/08/13 11:16
Iron, Dissolved ug/L ND 50.0 02/08/13 11:16
Magnesium, Dissolved ug/L ND 50.0 02/08/13 11:16
Potassium, Dissolved ug/L ND 500 02/08/13 11:16
Sodium, Dissolved ug/L ND 500 02/08/13 11:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1137026LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1020010000 102 85-115
Iron, Dissolved ug/L 1030010000 103 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 942010000 94 85-115
Sodium, Dissolved ug/L 967010000 97 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1137027MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137002

1137028

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -4 70-13046 2 910000255000 255000 260000
Iron, Dissolved ug/L 10000 99 70-130100 1 101000032.6J 9890 10000
Magnesium, Dissolved ug/L 10000 94 70-13097 1 91000021100 30400 30700
Potassium, Dissolved ug/L 10000 104 70-130104 0 71000010900 21200 21300
Sodium, Dissolved ug/L 10000 107 70-130106 0 81000012600 23300 23300
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21428
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1136914

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Matrix: Water

Analyzed

Aluminum ug/L 11.1J 50.0 B02/07/13 17:26
Antimony ug/L ND 1.0 02/07/13 17:26
Arsenic ug/L ND 1.0 02/07/13 17:26
Barium ug/L 0.14J 1.0 02/07/13 17:26
Beryllium ug/L ND 0.50 02/07/13 17:26
Cadmium ug/L ND 0.50 02/07/13 17:26
Chromium ug/L ND 1.0 02/07/13 17:26
Cobalt ug/L ND 1.0 02/07/13 17:26
Copper ug/L ND 1.0 02/07/13 17:26
Lead ug/L 0.094J 1.0 B02/07/13 17:26
Manganese ug/L ND 1.0 02/07/13 17:26
Molybdenum ug/L ND 1.0 02/07/13 17:26
Nickel ug/L ND 1.0 02/07/13 17:26
Selenium ug/L ND 1.0 02/07/13 17:26
Silver ug/L ND 0.50 02/07/13 17:26
Thallium ug/L ND 1.0 02/07/13 17:26
Vanadium ug/L ND 1.0 02/07/13 17:26
Zinc ug/L ND 10.0 02/07/13 17:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1136915LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9351000 94 85-115
Antimony ug/L 40.940 102 85-115
Arsenic ug/L 41.640 104 85-115
Barium ug/L 40.640 101 85-115
Beryllium ug/L 37.840 94 85-115
Cadmium ug/L 41.040 103 85-115
Chromium ug/L 41.340 103 85-115
Cobalt ug/L 40.340 101 85-115
Copper ug/L 40.540 101 85-115
Lead ug/L 40.240 100 85-115
Manganese ug/L 40.040 100 85-115
Molybdenum ug/L 40.840 102 85-115
Nickel ug/L 41.540 104 85-115
Selenium ug/L 40.740 102 85-115
Silver ug/L 19.920 100 85-115
Thallium ug/L 37.940 95 85-115
Vanadium ug/L 40.840 102 85-115
Zinc ug/L 106100 106 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1136916MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137002

1136917

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 92 70-13089 2 20100025.4J 941 918
Antimony ug/L 40 100 70-130101 0 20400.21J 40.3 40.5
Arsenic ug/L 40 102 70-130102 0 20400.43J 41.4 41.4
Barium ug/L 40 96 70-13095 0 204021.3 59.5 59.3
Beryllium ug/L 40 87 70-13085 3 2040ND 35.0 34.0
Cadmium ug/L 40 98 70-13099 1 20403.8 42.9 43.4
Chromium ug/L 40 100 70-13099 1 20400.22J 40.2 40.0
Cobalt ug/L 40 97 70-13095 2 20400.16J 38.8 38.2
Copper ug/L 40 91 70-13091 0 20403.5 39.9 39.8
Lead ug/L 40 99 70-13099 0 20400.49J 40.2 40.0
Manganese ug/L M140 102 70-13066 2 2040675 716 702
Molybdenum ug/L 40 105 70-130104 1 204013.3 55.4 54.9
Nickel ug/L 40 96 70-13095 0 20401.3 39.5 39.4
Selenium ug/L 40 99 70-13097 2 2040ND 39.6 38.7
Silver ug/L 20 94 70-13092 3 2020ND 18.8 18.3
Thallium ug/L 40 95 70-13095 0 20400.037J 38.1 38.2
Vanadium ug/L 40 102 70-130100 1 20400.36J 41.1 40.5
Zinc ug/L 100 91 70-13072 2 20100971 1060 1040
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21426
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1136900

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L 7.3J 50.0 B02/07/13 18:20
Antimony, Dissolved ug/L ND 1.0 02/07/13 18:20
Arsenic, Dissolved ug/L ND 1.0 02/07/13 18:20
Barium, Dissolved ug/L ND 1.0 02/07/13 18:20
Beryllium, Dissolved ug/L ND 0.50 02/07/13 18:20
Cadmium, Dissolved ug/L ND 0.50 02/07/13 18:20
Chromium, Dissolved ug/L ND 1.0 02/07/13 18:20
Cobalt, Dissolved ug/L ND 1.0 02/07/13 18:20
Copper, Dissolved ug/L ND 1.0 02/07/13 18:20
Lead, Dissolved ug/L 0.089J 1.0 B02/07/13 18:20
Manganese, Dissolved ug/L ND 1.0 02/07/13 18:20
Molybdenum, Dissolved ug/L ND 1.0 02/07/13 18:20
Nickel, Dissolved ug/L ND 1.0 02/07/13 18:20
Selenium, Dissolved ug/L ND 1.0 02/07/13 18:20
Silver, Dissolved ug/L ND 0.50 02/07/13 18:20
Thallium, Dissolved ug/L ND 1.0 02/07/13 18:20
Vanadium, Dissolved ug/L ND 1.0 02/07/13 18:20
Zinc, Dissolved ug/L ND 10.0 02/07/13 18:20

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1136901LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9421000 94 85-115
Antimony, Dissolved ug/L 40.140 100 85-115
Arsenic, Dissolved ug/L 40.340 101 85-115
Barium, Dissolved ug/L 40.640 102 85-115
Beryllium, Dissolved ug/L 38.040 95 85-115
Cadmium, Dissolved ug/L 40.040 100 85-115
Chromium, Dissolved ug/L 40.140 100 85-115
Cobalt, Dissolved ug/L 39.140 98 85-115
Copper, Dissolved ug/L 39.040 98 85-115
Lead, Dissolved ug/L 39.140 98 85-115
Manganese, Dissolved ug/L 40.440 101 85-115
Molybdenum, Dissolved ug/L 39.640 99 85-115
Nickel, Dissolved ug/L 39.840 99 85-115
Selenium, Dissolved ug/L 39.240 98 85-115
Silver, Dissolved ug/L 19.520 97 85-115
Thallium, Dissolved ug/L 37.040 93 85-115
Vanadium, Dissolved ug/L 40.440 101 85-115
Zinc, Dissolved ug/L 104100 104 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1136902MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137001

1136903

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13093 1 20100012.4J 932 939
Antimony, Dissolved ug/L 40 101 70-130101 0 20400.19J 40.4 40.5
Arsenic, Dissolved ug/L 40 103 70-130103 0 20400.19J 41.3 41.4
Barium, Dissolved ug/L 40 100 70-13099 0 204018.7 58.5 58.2
Beryllium, Dissolved ug/L 40 88 70-13089 2 2040ND 35.2 35.8
Cadmium, Dissolved ug/L 40 98 70-13098 0 20408.9 48.0 48.0
Chromium, Dissolved ug/L 40 97 70-13096 0 20400.18J 38.9 38.7
Cobalt, Dissolved ug/L 40 94 70-13094 0 20402.1 39.6 39.7
Copper, Dissolved ug/L 40 90 70-13089 1 20401.9 37.9 37.6
Lead, Dissolved ug/L 40 99 70-13099 0 20400.098J 39.6 39.6
Manganese, Dissolved ug/L 40 85 70-130102 0 20401600 1640 1640
Molybdenum, Dissolved ug/L 40 103 70-130106 2 204016.5 57.7 58.7
Nickel, Dissolved ug/L 40 93 70-13094 0 20402.2 39.5 39.7
Selenium, Dissolved ug/L 40 101 70-13099 2 2040ND 40.5 39.8
Silver, Dissolved ug/L 20 93 70-13093 0 2020ND 18.6 18.7
Thallium, Dissolved ug/L 40 95 70-13094 1 20400.11J 38.0 37.8
Vanadium, Dissolved ug/L 40 101 70-130100 1 2040ND 40.3 40.0
Zinc, Dissolved ug/L 100 116 70-130114 0 201001590 1700 1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39616
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60138137001, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1136708

Associated Lab Samples: 60138137001, 60138137003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 02/12/13 08:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1136709LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 217198 110 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60138115001
1136710SAMPLE DUPLICATE:

BOD, 5 day mg/L 28.0 4 1727.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23460
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1136875

Associated Lab Samples: 60138137001, 60138137002, 60138137003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 02/07/13 15:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1136876LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1136877MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137001

1136878

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 250 89 61-11987 1 10250648 871 865
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16228
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60138137001, 60138137003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 747256

Associated Lab Samples: 60138137001, 60138137003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 02/08/13 14:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

747257LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

747258MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138137001

747259

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 108 80-120109 1 202.5ND 2.7 2.8
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QUALIFIERS

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60138137
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60138137001 MPRP/21433 ICP/17251ROCK DRAIN IN 130205 EPA 200.7 EPA 200.7
60138137002 MPRP/21433 ICP/17251ROCK DRAIN MP 130205 EPA 200.7 EPA 200.7
60138137003 MPRP/21433 ICP/17251WETLAND OUT 130205 EPA 200.7 EPA 200.7

60138137001 MPRP/21434 ICP/17250ROCK DRAIN IN 130205 EPA 200.7 EPA 200.7
60138137002 MPRP/21434 ICP/17250ROCK DRAIN MP 130205 EPA 200.7 EPA 200.7
60138137003 MPRP/21434 ICP/17250WETLAND OUT 130205 EPA 200.7 EPA 200.7

60138137001 MPRP/21428 ICPM/2018ROCK DRAIN IN 130205 EPA 200.8 EPA 200.8
60138137002 MPRP/21428 ICPM/2018ROCK DRAIN MP 130205 EPA 200.8 EPA 200.8
60138137003 MPRP/21428 ICPM/2018WETLAND OUT 130205 EPA 200.8 EPA 200.8

60138137001 MPRP/21426 ICPM/2017ROCK DRAIN IN 130205 EPA 200.8 EPA 200.8
60138137002 MPRP/21426 ICPM/2017ROCK DRAIN MP 130205 EPA 200.8 EPA 200.8
60138137003 MPRP/21426 ICPM/2017WETLAND OUT 130205 EPA 200.8 EPA 200.8

60138137001 WET/39616 WET/39685ROCK DRAIN IN 130205 SM 5210B SM 5210B
60138137003 WET/39616 WET/39685WETLAND OUT 130205 SM 5210B SM 5210B

60138137001 WETA/23460ROCK DRAIN IN 130205 EPA 300.0
60138137002 WETA/23460ROCK DRAIN MP 130205 EPA 300.0
60138137003 WETA/23460WETLAND OUT 130205 EPA 300.0

60138137001 WETA/16228ROCK DRAIN IN 130205 SM 5310C
60138137003 WETA/16228WETLAND OUT 130205 SM 5310C
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.7 
/ /P5Ce Analytical • 

\N\NW p2tcalabs corn 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

l,JQ#:60138137 
\\ 1\111 \\1111 \I I I\\ II\ 
6013813'1 

Client Name: l>P ///JfEC Fb.i::::..:pt=io=na:.;_1 ___ _ _, 

Courier: Fed Ex O UPS l2f'.. USPS O Client O Commercial O Pace O Other O Proj Due Date· 

Tracking#: ,~ Pace Shipping Label Used? Yes g:: No O ,_P_roc....>i_N_a.c..mc.c.e;_: ___ __ __. 

Custody Seal on Cooler/Box Present: Yes)!'.( No O Seals intact: Ye~ No D 

Packing Material: Bubble Wrap D Bubble Bags J1 Foam O None O Other¢ 2../::/t 
Thermometer Used· 6 t T-194 Type of Ice· G;}) Blue None O Samples received on ice , cooling process has begun 

Cooler Temperature : { 2, (circ le one) 
Date and lnltf!,'tJ' ~er.u6 examining 

Ternoerature should be above freezlna to 6°C 
contents: - - /? 

1 ,--

Chain of Custody oresent: ¢Yes O No O NtA 1 

Chain of Custoi:ty filled out: '.jtlves ONo ON/A 2. 

Chain of Custody relinauished: I /Cf\res ONo ON/A 3. 

Sampler name & sianatu re on COC : 
1 

Jlfves ONo ON/A 14. 
I 

Samples arrived within hold ing time: ~ Yes ONo ON/A 5 

!Short Hold Time analvses (<72hr): 
1ctvas O No O N/A 6 ~6~ 

Rush Turn Around Time requested: I rives DNo ON/A 7 /l i.,.. re,/.. 
r.3ufficient volume: i;ives O No O N/A 8 

Correct containers used · /ves ONo ON/A 

Pace containers used: 1/fves ONo O N/A 9. 

Conta1ners intact: / [lYes ONo ON/A 10 . , 
ONo AJJIA Unpreserved 5035A soils frozen w/in 48hrs? 0Yes 11 . 

Fi ltered volum e received for dissolved tests? Oves O N:/oN/A 12. 

Sample labels match COC: fves ONo ON/A 

Includes date/time/ID/analyses Matrix: ~1 13. 

IAII containers needing preservation have been checked t;es ONo ON/A 

IAII containers needing preservation are found to be in 
~es ONo ON/A ioomplfance with EPA recom~tion. 14. 

Exceptions: VOA. coliform. 0 . O&G WI-ORO (water), 
ftes O No 

Initial when l~ot # of added 
Phenolics lcomQleted reservative 
[Trip Blank present: LJYes ONo/N/A 

Pace Trip Blank lot# (if purchased). ~5 
Headspace in VOA vials ( >6mm) . 0Yes 

ONo ' NIA 
16 

Project sampled in USDA Regulated Area : DYes ONo riN/A 17. List State: 
-

Client Notification/ Resolution: Co COC to Client? /v N PY 1® Field Data Re q uired? y I N 

Person Contacted: ____ _____ Date!Time: 

Comments/ Resolution : 

Project Manager Review '·-(ii1/h:UJ\..) Date o)/fo/13 

emp Log Record start and finish times 
hen unpacking cooler, if >20 min, 

recheck sample tem ps 

Start: 

End: 

Tern 

F-KS-C-004-Rev 2. 040ecember2012 
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lac.~ 
1cnneld 

ompany 
0 A BP affiliated company 

Laboratory Management Program La ... .-" Chain of Custody Record Pag"'~ _ I 

BP/ARC Project Name: Rico-Argentine Mine Site Req Due Date (mm/dd/yy): ________ Rush TAT:~~ 

BP/ARC Facility No: Lab Work Order Number: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine Consultant/Contractor. AMEC E&I, Inc. 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 Consultant/Contractor Project No: SA11161302.200A 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 !Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Lab Phone: {913) 563-1407 California Global ID No.: NA Consultant/Contractor PM: Marc Lombardi 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: DOOML-0001 {WR 256704} Phone: 916-636-3200 

Lab Bottle Order No: NA Accounting Mode: Provision 2..... OOC-BU OOC-RM Email Report/EDD To: lynda.lombardi@amec.com -- --
Other Info: WeUand Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-22~no Standard -L 

EBM Email: anthony.brown@bp.com 
~ 

Full Data Package _ C 
g 
C 

i "' 8 .!!! ~ol-; Ss-17i -z· 0 
0 C C Cl Cl 

i:, 1l !~ m~ 0 0 
Lab :i I .;; ... 

VJ g N Comments Sample Description Date Time :g CT & E .!!~ It) It) 
No. 0 :::; :::, I .!9 ;::: g~ 

G) q :E :E C - Note: If sample not coOecled, indicate "No Cl) 
~ ~ z 0 cS 

II> • II> • !2 !2 Cl) 
C - .!!! ~ :E 8 :E 8 -g ~ Sample" in comments and single-strike out 

'a - Q. Cl) 0 ~ <? 0 C ..J 

~ ~ C N z ~fil '15~ ~ 0 Cl) 0 and inittal any preprinted sample desaiption. Cl) I- :, J: J: J: as~ al :E J: 

Rod,.Dra.'.i ·,<If\1 :,C UY~ 2/S"/r3 II :'(S' x ,rlt. 'S 2 ' '2- 0 111,1 )( X X x >< \ • 1-~ Dissolved metals are field filtered. .. s l \} 1r (l 3tA 18 i,., n f3F 

RocJ:~\',,M f>l&> 20S 2./~/13 12.:'/0 X 3 I 0 2.. 10 X X )<. U/( 
lA)t+\4.~0u.t\~20S" z/~/,3 13:20 X l 11{ ~~ ~ 2 I 2. (l> 1\0 ~iu X IX X. X f.. L,, .... ~ Metals are: Ca, Fe, K, Na, Mg {E200.7); f;;\.,. 

Ag, Al, As, Ba, Be, Gd, Co, Cr, Cu, Mn, 0 ~ 
i-- i--- Mo, Ni, Pb, Sb, Se, Tl, V, Zn {E200.8) ·- - ~ 

--i--- ~ "'- --
------- /(.n ~ I)\ r---- r---- 1~R\lSh l-uH• t.. il+T ---- -----/ ~ ~N f-' I/ - 1--- ..____ -/ " ~ 

-

----r--- --... 
./ . 

Sampler's Name: fhll,t ,fJ.ip \IO,r/ b'iY\\.P~ {\ f. ~qu~hed By / Affiliation Date Time A/~pmd By/ Affiliation Date CtI!llllt,,1 
' ,,. 

(JUf/VL,,- 1/6111 
,,,,.. . .., -

Sampler's Company: A~ee. ,.. t .., Vl/J.AJV/ti!uu ID10Y\ i/S 13 1<J:30 ~-
~()s Ship Date: 1,,/ 5/1 ~ 

1 I f ( / / llJ~O 
Shipment Method: 

Shipment Tracking No: l:t :f-~'3W ~'f- 22..100'5 H'fZ. 
Speclal Instructions: 

THIS LINE· LAB USE ONLY: Custody Seals In Place,~ No Temp Blank: ~No I Cooler Temp on Receipt l, 2, °ᖔ�F/C I Trip Blank: Yes/ rG) I MS/MSD Sample Submitted: Yes (N'~ 
BP/ARC LaMP COC R&v. 6 01/01/2009 
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March 01, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60138740

60138740
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

Rico-Argentine Mine Site

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on February 14, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Lab ID Sample ID Matrix Date Collected Date Received

60138740001 ROCK DRAIN IN 130213 Water 02/13/13 12:00 02/14/13 10:40

60138740002 ROCK DRAIN MP 130213 Water 02/13/13 13:00 02/14/13 10:40

60138740003 WETLAND OUT 130213 Water 02/13/13 13:20 02/14/13 10:40
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60138740001 ROCK DRAIN IN 130213 EPA 200.7 5 PASI-KJGP

EPA 200.7 5 PASI-KJGP

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 18 PASI-KJGP, SMW

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

60138740002 ROCK DRAIN MP 130213 EPA 200.7 5 PASI-KJGP

EPA 200.7 5 PASI-KJGP, TJT

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 18 PASI-KJGP, SMW

EPA 300.0 1 PASI-KAJM

60138740003 WETLAND OUT 130213 EPA 200.7 5 PASI-KJGP

EPA 200.7 5 PASI-KSMW

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 18 PASI-KJGP, SMW

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.7

Date: March 01, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21565
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138635001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1142270)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.7

Date: March 01, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21575
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138740002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1142471)

• Calcium, Dissolved
• MSD  (Lab ID: 1142472)

• Calcium, Dissolved

QC Batch: MPRP/21653
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138740003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1144782)

• Calcium, Dissolved
• MSD  (Lab ID: 1144783)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.7

Date: March 01, 2013

Description: 200.7 Metals, Dissolved

Analyte Comments:

QC Batch: MPRP/21653
B: Analyte was detected in the associated method blank.

• WETLAND OUT 130213  (Lab ID: 60138740003)
• Iron, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21577
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138740001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1142483)

• Manganese

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21577
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130213  (Lab ID: 60138740001)
• Chromium
• Antimony
• Thallium
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21577
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130213  (Lab ID: 60138740002)
• Chromium
• Lead
• Antimony
• Thallium

• WETLAND OUT 130213  (Lab ID: 60138740003)
• Chromium
• Lead
• Antimony
• Thallium
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21576
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130213  (Lab ID: 60138740001)
• Chromium, Dissolved
• Lead, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

• ROCK DRAIN MP 130213  (Lab ID: 60138740002)
• Chromium, Dissolved
• Lead, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21576
B: Analyte was detected in the associated method blank.

• WETLAND OUT 130213  (Lab ID: 60138740003)
• Chromium, Dissolved
• Lead, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved
• Zinc, Dissolved

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

SM 5210B

Date: March 01, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WET/39758
B2: Oxygen usage is less than 2.0 for all dilutions set.  The reported value is an estimated less than value and is calculated for the
dilution using the most amount of sample.

• WETLAND OUT 130213  (Lab ID: 60138740003)
• BOD, 5 day

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 12 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

EPA 300.0

Date: March 01, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Method:

Client: BP AMEC

SM 5310C

Date: March 01, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/16318
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60138699001,60138699002

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 750703)

• Total Organic Carbon
• MSD  (Lab ID: 750704)

• Total Organic Carbon

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: ROCK DRAIN IN 130213 Lab ID: 60138740001 Collected: 02/13/13 12:00 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 258000 ug/L 1 02/19/13 13:14 7440-70-202/18/13 14:45100 10.4
Iron 2320 ug/L 1 02/19/13 13:14 7439-89-602/18/13 14:4550.0 11.6
Magnesium 19900 ug/L 1 02/19/13 13:14 7439-95-402/18/13 14:4550.0 6.5
Potassium 8460 ug/L 1 02/19/13 13:14 7440-09-702/18/13 14:45500 44.4
Sodium 12800 ug/L 1 02/19/13 13:14 7440-23-502/18/13 14:45500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 260000 ug/L 1 02/20/13 12:09 7440-70-2 D902/19/13 09:45100 10.4
Iron, Dissolved 22.1J ug/L 1 02/20/13 12:09 7439-89-602/19/13 09:4550.0 11.6
Magnesium, Dissolved 20400 ug/L 1 02/20/13 12:09 7439-95-4 D902/19/13 09:4550.0 6.5
Potassium, Dissolved 8470 ug/L 1 02/20/13 12:09 7440-09-7 D902/19/13 09:45500 44.4
Sodium, Dissolved 12800 ug/L 1 02/20/13 12:09 7440-23-5 D902/19/13 09:45500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 155 ug/L 1 02/23/13 12:39 7429-90-502/19/13 09:4550.0 6.4
Antimony 0.35J ug/L 1 02/20/13 19:51 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic 0.41J ug/L 1 02/20/13 19:51 7440-38-202/19/13 09:451.0 0.050
Barium 19.8 ug/L 1 02/20/13 19:51 7440-39-302/19/13 09:451.0 0.080
Beryllium 0.22J ug/L 1 02/20/13 19:51 7440-41-702/19/13 09:450.50 0.050
Cadmium 10.7 ug/L 1 02/20/13 19:51 7440-43-902/19/13 09:450.50 0.050
Chromium 0.32J ug/L 1 02/20/13 19:51 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt 2.3 ug/L 1 02/20/13 19:51 7440-48-402/19/13 09:451.0 0.080
Copper 36.8 ug/L 1 02/20/13 19:51 7440-50-802/19/13 09:451.0 0.12
Lead 4.0 ug/L 1 02/20/13 19:51 7439-92-102/19/13 09:451.0 0.030
Manganese 1680 ug/L 1 02/20/13 19:51 7439-96-5 M102/19/13 09:451.0 0.14
Molybdenum 17.4 ug/L 1 02/20/13 19:51 7439-98-702/19/13 09:451.0 0.12
Nickel 3.5 ug/L 1 02/20/13 19:51 7440-02-002/19/13 09:451.0 0.070
Selenium 0.15J ug/L 1 02/20/13 19:51 7782-49-202/19/13 09:451.0 0.14
Silver ND ug/L 1 02/20/13 19:51 7440-22-402/19/13 09:450.50 0.010
Thallium 0.15J ug/L 1 02/20/13 19:51 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium ND ug/L 1 02/23/13 12:39 7440-62-202/19/13 09:451.0 0.11
Zinc 2090 ug/L 1 02/20/13 19:51 7440-66-602/19/13 09:4510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.4J ug/L 1 02/23/13 11:46 7429-90-502/19/13 09:4550.0 6.4
Antimony, Dissolved 0.28J ug/L 1 02/20/13 18:49 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic, Dissolved ND ug/L 1 02/20/13 18:49 7440-38-202/19/13 09:451.0 0.050
Barium, Dissolved 20.3 ug/L 1 02/20/13 18:49 7440-39-3 D902/19/13 09:451.0 0.080
Beryllium, Dissolved ND ug/L 1 02/20/13 18:49 7440-41-702/19/13 09:450.50 0.050
Cadmium, Dissolved 9.6 ug/L 1 02/20/13 18:49 7440-43-902/19/13 09:450.50 0.050
Chromium, Dissolved 0.18J ug/L 1 02/20/13 18:49 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt, Dissolved 2.2 ug/L 1 02/20/13 18:49 7440-48-402/19/13 09:451.0 0.080
Copper, Dissolved 4.8 ug/L 1 02/20/13 18:49 7440-50-802/19/13 09:451.0 0.12
Lead, Dissolved 0.25J ug/L 1 02/20/13 18:49 7439-92-1 B02/19/13 09:451.0 0.030
Manganese, Dissolved 1700 ug/L 1 02/20/13 18:49 7439-96-5 D902/19/13 09:451.0 0.14
Molybdenum, Dissolved 17.0 ug/L 1 02/20/13 18:49 7439-98-702/19/13 09:451.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: ROCK DRAIN IN 130213 Lab ID: 60138740001 Collected: 02/13/13 12:00 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 4.0 ug/L 1 02/20/13 18:49 7440-02-002/19/13 09:451.0 0.070
Selenium, Dissolved ND ug/L 1 02/20/13 18:49 7782-49-202/19/13 09:451.0 0.14
Silver, Dissolved ND ug/L 1 02/20/13 18:49 7440-22-402/19/13 09:450.50 0.010
Thallium, Dissolved 0.15J ug/L 1 02/20/13 18:49 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium, Dissolved ND ug/L 1 02/23/13 11:46 7440-62-202/19/13 09:451.0 0.11
Zinc, Dissolved 1820 ug/L 1 02/20/13 18:49 7440-66-602/19/13 09:4510.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 02/20/13 10:4402/15/13 10:412.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 647 mg/L 50 02/17/13 12:17 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.094J mg/L 1 02/18/13 20:46 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: ROCK DRAIN MP 130213 Lab ID: 60138740002 Collected: 02/13/13 13:00 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 254000 ug/L 1 02/19/13 13:19 7440-70-202/18/13 14:45100 10.4
Iron 429 ug/L 1 02/19/13 13:19 7439-89-602/18/13 14:4550.0 11.6
Magnesium 20000 ug/L 1 02/19/13 13:19 7439-95-402/18/13 14:4550.0 6.5
Potassium 8910 ug/L 1 02/19/13 13:19 7440-09-702/18/13 14:45500 44.4
Sodium 12600 ug/L 1 02/19/13 13:19 7440-23-502/18/13 14:45500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 255000 ug/L 1 02/20/13 12:11 7440-70-2 D9,M102/19/13 09:45100 10.4
Iron, Dissolved ND ug/L 1 03/01/13 15:45 7439-89-602/27/13 16:0050.0 11.6
Magnesium, Dissolved 19900 ug/L 1 02/20/13 12:11 7439-95-402/19/13 09:4550.0 6.5
Potassium, Dissolved 8930 ug/L 1 02/20/13 12:11 7440-09-7 D902/19/13 09:45500 44.4
Sodium, Dissolved 12600 ug/L 1 02/20/13 12:11 7440-23-5 D902/19/13 09:45500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 31.8J ug/L 1 02/23/13 12:53 7429-90-502/19/13 09:4550.0 6.4
Antimony 0.28J ug/L 1 02/20/13 20:08 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic 0.16J ug/L 1 02/20/13 20:08 7440-38-202/19/13 09:451.0 0.050
Barium 19.0 ug/L 1 02/20/13 20:08 7440-39-302/19/13 09:451.0 0.080
Beryllium 0.062J ug/L 1 02/20/13 20:08 7440-41-702/19/13 09:450.50 0.050
Cadmium 5.3 ug/L 1 02/20/13 20:08 7440-43-902/19/13 09:450.50 0.050
Chromium 0.23J ug/L 1 02/20/13 20:08 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt 0.090J ug/L 1 02/20/13 20:08 7440-48-402/19/13 09:451.0 0.080
Copper 5.8 ug/L 1 02/20/13 20:08 7440-50-802/19/13 09:451.0 0.12
Lead 1.1 ug/L 1 02/20/13 20:08 7439-92-1 B02/19/13 09:451.0 0.030
Manganese 118 ug/L 1 02/20/13 20:08 7439-96-502/19/13 09:451.0 0.14
Molybdenum 13.5 ug/L 1 02/20/13 20:08 7439-98-702/19/13 09:451.0 0.12
Nickel 2.7 ug/L 1 02/20/13 20:08 7440-02-002/19/13 09:451.0 0.070
Selenium ND ug/L 1 02/20/13 20:08 7782-49-202/19/13 09:451.0 0.14
Silver ND ug/L 1 02/20/13 20:08 7440-22-402/19/13 09:450.50 0.010
Thallium 0.12J ug/L 1 02/20/13 20:08 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium ND ug/L 1 02/23/13 12:53 7440-62-202/19/13 09:451.0 0.11
Zinc 1180 ug/L 1 02/20/13 20:08 7440-66-602/19/13 09:4510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 02/23/13 12:00 7429-90-502/19/13 09:4550.0 6.4
Antimony, Dissolved 0.31J ug/L 1 02/20/13 19:05 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic, Dissolved 0.11J ug/L 1 02/20/13 19:05 7440-38-202/19/13 09:451.0 0.050
Barium, Dissolved 19.1 ug/L 1 02/20/13 19:05 7440-39-3 D902/19/13 09:451.0 0.080
Beryllium, Dissolved ND ug/L 1 02/20/13 19:05 7440-41-702/19/13 09:450.50 0.050
Cadmium, Dissolved 4.9 ug/L 1 02/20/13 19:05 7440-43-902/19/13 09:450.50 0.050
Chromium, Dissolved 0.50J ug/L 1 02/20/13 19:05 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt, Dissolved 0.085J ug/L 1 02/20/13 19:05 7440-48-402/19/13 09:451.0 0.080
Copper, Dissolved 0.55J ug/L 1 02/20/13 19:05 7440-50-802/19/13 09:451.0 0.12
Lead, Dissolved 0.26J ug/L 1 02/20/13 19:05 7439-92-1 B02/19/13 09:451.0 0.030
Manganese, Dissolved 122 ug/L 1 02/20/13 19:05 7439-96-5 D902/19/13 09:451.0 0.14
Molybdenum, Dissolved 13.4 ug/L 1 02/20/13 19:05 7439-98-702/19/13 09:451.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: ROCK DRAIN MP 130213 Lab ID: 60138740002 Collected: 02/13/13 13:00 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.0 ug/L 1 02/20/13 19:05 7440-02-002/19/13 09:451.0 0.070
Selenium, Dissolved ND ug/L 1 02/20/13 19:05 7782-49-202/19/13 09:451.0 0.14
Silver, Dissolved ND ug/L 1 02/20/13 19:05 7440-22-402/19/13 09:450.50 0.010
Thallium, Dissolved 0.12J ug/L 1 02/20/13 19:05 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium, Dissolved ND ug/L 1 02/23/13 12:00 7440-62-202/19/13 09:451.0 0.11
Zinc, Dissolved 1120 ug/L 1 02/20/13 19:05 7440-66-602/19/13 09:4510.0 1.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 636 mg/L 50 02/17/13 13:33 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: WETLAND OUT 130213 Lab ID: 60138740003 Collected: 02/13/13 13:20 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 268000 ug/L 1 02/19/13 13:21 7440-70-202/18/13 14:45100 10.4
Iron 60.1 ug/L 1 02/19/13 13:21 7439-89-602/18/13 14:4550.0 11.6
Magnesium 20200 ug/L 1 02/19/13 13:21 7439-95-402/18/13 14:4550.0 6.5
Potassium 11400 ug/L 1 02/19/13 13:21 7440-09-702/18/13 14:45500 44.4
Sodium 12100 ug/L 1 02/19/13 13:21 7440-23-502/18/13 14:45500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 282000 ug/L 1 02/25/13 13:41 7440-70-2 D9,M102/22/13 15:00100 10.4
Iron, Dissolved 27.3J ug/L 1 02/27/13 11:38 7439-89-6 B02/22/13 15:0050.0 11.6
Magnesium, Dissolved 20900 ug/L 1 02/27/13 11:38 7439-95-402/22/13 15:0050.0 6.5
Potassium, Dissolved 11700 ug/L 1 02/25/13 13:41 7440-09-7 D902/22/13 15:00500 44.4
Sodium, Dissolved 12300 ug/L 1 02/25/13 13:41 7440-23-5 D902/22/13 15:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 16.0J ug/L 1 02/23/13 12:56 7429-90-502/19/13 09:4550.0 6.4
Antimony 0.40J ug/L 1 02/20/13 20:12 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic 3.2 ug/L 1 02/20/13 20:12 7440-38-202/19/13 09:451.0 0.050
Barium 95.3 ug/L 1 02/20/13 20:12 7440-39-302/19/13 09:451.0 0.080
Beryllium ND ug/L 1 02/20/13 20:12 7440-41-702/19/13 09:450.50 0.050
Cadmium 0.80 ug/L 1 02/20/13 20:12 7440-43-902/19/13 09:450.50 0.050
Chromium 0.18J ug/L 1 02/20/13 20:12 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt ND ug/L 1 02/20/13 20:12 7440-48-402/19/13 09:451.0 0.080
Copper 0.19J ug/L 1 02/20/13 20:12 7440-50-802/19/13 09:451.0 0.12
Lead 0.27J ug/L 1 02/20/13 20:12 7439-92-1 B02/19/13 09:451.0 0.030
Manganese 2040 ug/L 1 02/20/13 20:12 7439-96-502/19/13 09:451.0 0.14
Molybdenum 0.12J ug/L 1 02/20/13 20:12 7439-98-702/19/13 09:451.0 0.12
Nickel 0.32J ug/L 1 02/20/13 20:12 7440-02-002/19/13 09:451.0 0.070
Selenium ND ug/L 1 02/20/13 20:12 7782-49-202/19/13 09:451.0 0.14
Silver ND ug/L 1 02/20/13 20:12 7440-22-402/19/13 09:450.50 0.010
Thallium 0.051J ug/L 1 02/20/13 20:12 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium 0.33J ug/L 1 02/23/13 12:56 7440-62-202/19/13 09:451.0 0.11
Zinc 281 ug/L 1 02/20/13 20:12 7440-66-602/19/13 09:4510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 14.6J ug/L 1 02/23/13 12:03 7429-90-502/19/13 09:4550.0 6.4
Antimony, Dissolved 0.34J ug/L 1 02/20/13 19:09 7440-36-0 B02/19/13 09:451.0 0.030
Arsenic, Dissolved 1.7 ug/L 1 02/20/13 19:09 7440-38-202/19/13 09:451.0 0.050
Barium, Dissolved 94.0 ug/L 1 02/20/13 19:09 7440-39-302/19/13 09:451.0 0.080
Beryllium, Dissolved ND ug/L 1 02/20/13 19:09 7440-41-702/19/13 09:450.50 0.050
Cadmium, Dissolved ND ug/L 1 02/20/13 19:09 7440-43-902/19/13 09:450.50 0.050
Chromium, Dissolved 0.98J ug/L 1 02/20/13 19:09 7440-47-3 B02/19/13 09:451.0 0.070
Cobalt, Dissolved ND ug/L 1 02/20/13 19:09 7440-48-402/19/13 09:451.0 0.080
Copper, Dissolved ND ug/L 1 02/20/13 19:09 7440-50-802/19/13 09:451.0 0.12
Lead, Dissolved 0.20J ug/L 1 02/20/13 19:09 7439-92-1 B02/19/13 09:451.0 0.030
Manganese, Dissolved 2040 ug/L 1 02/20/13 19:09 7439-96-5 D902/19/13 09:451.0 0.14
Molybdenum, Dissolved ND ug/L 1 02/20/13 19:09 7439-98-702/19/13 09:451.0 0.12

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/01/2013 05:26 PM Page 19 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Sample: WETLAND OUT 130213 Lab ID: 60138740003 Collected: 02/13/13 13:20 Received: 02/14/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.25J ug/L 1 02/20/13 19:09 7440-02-002/19/13 09:451.0 0.070
Selenium, Dissolved ND ug/L 1 02/20/13 19:09 7782-49-202/19/13 09:451.0 0.14
Silver, Dissolved ND ug/L 1 02/20/13 19:09 7440-22-402/19/13 09:450.50 0.010
Thallium, Dissolved 0.050J ug/L 1 02/20/13 19:09 7440-28-0 B02/19/13 09:451.0 0.020
Vanadium, Dissolved 0.18J ug/L 1 02/23/13 12:03 7440-62-202/19/13 09:451.0 0.11
Zinc, Dissolved 1.6J ug/L 1 02/20/13 19:09 7440-66-6 B02/19/13 09:4510.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 15.3 mg/L 1 02/20/13 11:00 B202/15/13 11:142.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 605 mg/L 50 02/17/13 13:50 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 17.0 mg/L 15 02/18/13 21:04 7440-44-07.5 0.61
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21565
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1142267

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Calcium ug/L ND 100 02/19/13 12:57
Iron ug/L ND 50.0 02/19/13 12:57
Magnesium ug/L ND 50.0 02/19/13 12:57
Potassium ug/L ND 500 02/19/13 12:57
Sodium ug/L ND 500 02/19/13 12:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1142268LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 85-115
Iron ug/L 1030010000 103 85-115
Magnesium ug/L 1040010000 104 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 1060010000 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1142269MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138635001

1142270

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 128 70-130157 2 910000158000 171000 174000
Iron ug/L 10000 99 70-130102 2 10100007000 16900 17200
Magnesium ug/L 10000 99 70-130107 2 91000034400 44300 45100
Potassium ug/L 10000 102 70-130105 2 7100007680 17800 18100
Sodium ug/L 10000 117 70-130128 1 81000061500 73200 74300
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21575
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1142469

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 02/20/13 12:06
Iron, Dissolved ug/L ND 50.0 02/20/13 12:06
Magnesium, Dissolved ug/L ND 50.0 02/20/13 12:06
Potassium, Dissolved ug/L ND 500 02/20/13 12:06
Sodium, Dissolved ug/L ND 500 02/20/13 12:06

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1142470LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1020010000 102 85-115
Iron, Dissolved ug/L 995010000 99 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 1000010000 100 85-115
Sodium, Dissolved ug/L 1050010000 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1142471MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138740002

1142472

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 60 70-13016 2 910000255000 261000 257000
Iron, Dissolved ug/L 1 10ND 9840 9740
Magnesium, Dissolved ug/L 10000 94 70-13089 2 91000019900 29300 28800
Potassium, Dissolved ug/L 10000 102 70-13097 3 7100008930 19200 18600
Sodium, Dissolved ug/L 10000 105 70-13099 3 81000012600 23100 22500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21653
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1144780

Associated Lab Samples: 60138740003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L 71.0J 100 02/25/13 13:38
Iron, Dissolved ug/L 12.6J 50.0 02/27/13 11:34
Magnesium, Dissolved ug/L 8.3J 50.0 02/27/13 11:34
Potassium, Dissolved ug/L ND 500 02/25/13 13:38
Sodium, Dissolved ug/L ND 500 02/25/13 13:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1144781LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1000010000 100 85-115
Iron, Dissolved ug/L 1050010000 105 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 969010000 97 85-115
Sodium, Dissolved ug/L 994010000 99 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1144782MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138740003

1144783

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -99 70-130-55 2 910000282000 273000 277000
Iron, Dissolved ug/L 10000 100 70-13098 2 101000027.3J 10000 9810
Magnesium, Dissolved ug/L 10000 86 70-13081 2 91000020900 29500 29000
Potassium, Dissolved ug/L 10000 91 70-13095 2 71000011700 20800 21200
Sodium, Dissolved ug/L 10000 91 70-13095 2 81000012300 21400 21800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21680
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60138740002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1145490

Associated Lab Samples: 60138740002

Matrix: Water

Analyzed

Iron, Dissolved ug/L ND 50.0 03/01/13 15:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1145491LABORATORY CONTROL SAMPLE:
LCSSpike

Iron, Dissolved ug/L 953010000 95 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1145492MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138740002

1145493

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Iron, Dissolved ug/L 10000 93 70-13094 1 1010000ND 9270 9370

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/01/2013 05:26 PM Page 24 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21577
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1142481

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 02/23/13 12:32
Antimony ug/L 0.078J 1.0 02/20/13 19:43
Arsenic ug/L ND 1.0 02/20/13 19:43
Barium ug/L 0.14J 1.0 02/20/13 19:43
Beryllium ug/L ND 0.50 02/20/13 19:43
Cadmium ug/L ND 0.50 02/20/13 19:43
Chromium ug/L 0.12J 1.0 02/20/13 19:43
Cobalt ug/L ND 1.0 02/20/13 19:43
Copper ug/L ND 1.0 02/20/13 19:43
Lead ug/L 0.23J 1.0 02/20/13 19:43
Manganese ug/L 0.47J 1.0 02/20/13 19:43
Molybdenum ug/L ND 1.0 02/20/13 19:43
Nickel ug/L ND 1.0 02/20/13 19:43
Selenium ug/L ND 1.0 02/20/13 19:43
Silver ug/L ND 0.50 02/20/13 19:43
Thallium ug/L 0.043J 1.0 02/20/13 19:43
Vanadium ug/L ND 1.0 02/23/13 12:32
Zinc ug/L 2.9J 10.0 02/20/13 19:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1142482LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9451000 95 85-115
Antimony ug/L 41.240 103 85-115
Arsenic ug/L 41.240 103 85-115
Barium ug/L 39.740 99 85-115
Beryllium ug/L 41.140 103 85-115
Cadmium ug/L 40.840 102 85-115
Chromium ug/L 40.240 100 85-115
Cobalt ug/L 39.140 98 85-115
Copper ug/L 39.540 99 85-115
Lead ug/L 39.240 98 85-115
Manganese ug/L 39.840 100 85-115
Molybdenum ug/L 41.240 103 85-115
Nickel ug/L 39.440 99 85-115
Selenium ug/L 42.340 106 85-115
Silver ug/L 19.920 99 85-115
Thallium ug/L 38.440 96 85-115
Vanadium ug/L 40.440 101 85-115
Zinc ug/L 105100 105 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1142483MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138740001

1142484

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 91 70-13091 0 201000155 1070 1060
Antimony ug/L 40 101 70-130101 0 20400.35J 40.8 40.6
Arsenic ug/L 40 106 70-130106 0 20400.41J 42.7 42.9
Barium ug/L 40 96 70-13099 1 204019.8 58.3 59.2
Beryllium ug/L 40 90 70-13090 1 20400.22J 36.2 36.4
Cadmium ug/L 40 98 70-13098 0 204010.7 50.0 50.0
Chromium ug/L 40 98 70-13098 0 20400.32J 39.4 39.4
Cobalt ug/L 40 93 70-13093 0 20402.3 39.7 39.5
Copper ug/L 40 91 70-13090 1 204036.8 73.2 72.6
Lead ug/L 40 99 70-13098 0 20404.0 43.4 43.3
Manganese ug/L M140 138 70-13090 1 20401680 1740 1720
Molybdenum ug/L 40 109 70-130110 1 204017.4 61.2 61.6
Nickel ug/L 40 93 70-13091 2 20403.5 40.7 40.0
Selenium ug/L 40 105 70-130107 2 20400.15J 42.3 43.0
Silver ug/L 20 93 70-13094 1 2020ND 18.6 18.7
Thallium ug/L 40 98 70-13098 0 20400.15J 39.3 39.2
Vanadium ug/L 40 100 70-130102 2 2040ND 39.9 40.8
Zinc ug/L 100 117 70-130115 0 201002090 2200 2200

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/01/2013 05:26 PM Page 26 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21576
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1142473

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 02/23/13 11:38
Antimony, Dissolved ug/L 0.12J 1.0 02/20/13 18:41
Arsenic, Dissolved ug/L ND 1.0 02/20/13 18:41
Barium, Dissolved ug/L 0.12J 1.0 02/20/13 18:41
Beryllium, Dissolved ug/L ND 0.50 02/20/13 18:41
Cadmium, Dissolved ug/L ND 0.50 02/20/13 18:41
Chromium, Dissolved ug/L 0.11J 1.0 02/20/13 18:41
Cobalt, Dissolved ug/L ND 1.0 02/20/13 18:41
Copper, Dissolved ug/L ND 1.0 02/20/13 18:41
Lead, Dissolved ug/L 0.22J 1.0 02/20/13 18:41
Manganese, Dissolved ug/L 0.46J 1.0 02/20/13 18:41
Molybdenum, Dissolved ug/L ND 1.0 02/20/13 18:41
Nickel, Dissolved ug/L ND 1.0 02/20/13 18:41
Selenium, Dissolved ug/L ND 1.0 02/20/13 18:41
Silver, Dissolved ug/L ND 0.50 02/20/13 18:41
Thallium, Dissolved ug/L 0.046J 1.0 02/20/13 18:41
Vanadium, Dissolved ug/L ND 1.0 02/23/13 11:38
Zinc, Dissolved ug/L 1.8J 10.0 02/20/13 18:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1142474LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9391000 94 85-115
Antimony, Dissolved ug/L 40.240 101 85-115
Arsenic, Dissolved ug/L 41.440 103 85-115
Barium, Dissolved ug/L 39.440 98 85-115
Beryllium, Dissolved ug/L 37.640 94 85-115
Cadmium, Dissolved ug/L 39.840 100 85-115
Chromium, Dissolved ug/L 39.740 99 85-115
Cobalt, Dissolved ug/L 39.040 98 85-115
Copper, Dissolved ug/L 39.740 99 85-115
Lead, Dissolved ug/L 38.740 97 85-115
Manganese, Dissolved ug/L 39.140 98 85-115
Molybdenum, Dissolved ug/L 40.340 101 85-115
Nickel, Dissolved ug/L 39.740 99 85-115
Selenium, Dissolved ug/L 41.040 102 85-115
Silver, Dissolved ug/L 19.420 97 85-115
Thallium, Dissolved ug/L 38.240 95 85-115
Vanadium, Dissolved ug/L 40.040 100 85-115
Zinc, Dissolved ug/L 106100 106 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1142475MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138740001

1142476

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 90 70-13089 1 20100010.4J 912 904
Antimony, Dissolved ug/L 40 102 70-130101 1 20400.28J 41.2 40.8
Arsenic, Dissolved ug/L 40 107 70-130106 1 2040ND 42.9 42.6
Barium, Dissolved ug/L 40 96 70-13095 0 204020.3 58.5 58.4
Beryllium, Dissolved ug/L 40 90 70-13089 1 2040ND 35.9 35.5
Cadmium, Dissolved ug/L 40 99 70-13099 0 20409.6 49.2 49.2
Chromium, Dissolved ug/L 40 99 70-13099 0 20400.18J 39.7 39.6
Cobalt, Dissolved ug/L 40 95 70-13094 1 20402.2 40.3 39.8
Copper, Dissolved ug/L 40 85 70-13084 1 20404.8 38.7 38.3
Lead, Dissolved ug/L 40 99 70-13098 0 20400.25J 39.8 39.6
Manganese, Dissolved ug/L 40 82 70-13095 0 20401700 1740 1740
Molybdenum, Dissolved ug/L 40 112 70-130110 1 204017.0 61.6 60.9
Nickel, Dissolved ug/L 40 93 70-13092 1 20404.0 41.3 40.9
Selenium, Dissolved ug/L 40 109 70-130105 4 2040ND 43.5 42.0
Silver, Dissolved ug/L 20 95 70-13094 1 2020ND 19.0 18.7
Thallium, Dissolved ug/L 40 99 70-13097 1 20400.15J 39.6 39.1
Vanadium, Dissolved ug/L 40 103 70-130102 1 2040ND 41.1 40.8
Zinc, Dissolved ug/L 100 72 70-13088 1 201001820 1890 1910
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39758
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60138740001, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1140989

Associated Lab Samples: 60138740001, 60138740003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 02/20/13 10:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1140990LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 191198 97 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60138791003
1140991SAMPLE DUPLICATE:

BOD, 5 day mg/L 218 4 17210
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23557
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1141027

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 02/16/13 09:58

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1141905

Associated Lab Samples: 60138740001, 60138740002, 60138740003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 02/17/13 09:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1141028LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.25 105 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1141906LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1141029MATRIX SPIKE SAMPLE:
MSSpike

Result
60138740001

Sulfate mg/L 875250 91 61-119647

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1141030MATRIX SPIKE SAMPLE:
MSSpike

Result
60138740003

Sulfate mg/L 848250 97 61-119605
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16318
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60138740001, 60138740003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 750699

Associated Lab Samples: 60138740001, 60138740003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 02/18/13 18:20

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

750700LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

750701MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138699001

750702

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 37.5 90 80-12090 0 2037.511.4 45.2 45.1

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

750703MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60138699002

750704

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L M02.5 66 80-12068 2 202.51.1 2.8 2.8
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QUALIFIERS

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Oxygen usage is less than 2.0 for all dilutions set.  The reported value is an estimated less than value and is calculated
for the dilution using the most amount of sample.

B2

Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60138740
Rico-Argentine Mine Site

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60138740001 MPRP/21565 ICP/17328ROCK DRAIN IN 130213 EPA 200.7 EPA 200.7
60138740002 MPRP/21565 ICP/17328ROCK DRAIN MP 130213 EPA 200.7 EPA 200.7
60138740003 MPRP/21565 ICP/17328WETLAND OUT 130213 EPA 200.7 EPA 200.7

60138740001 MPRP/21575 ICP/17335ROCK DRAIN IN 130213 EPA 200.7 EPA 200.7
60138740002 MPRP/21575 ICP/17335ROCK DRAIN MP 130213 EPA 200.7 EPA 200.7

60138740002 MPRP/21680 ICP/17387ROCK DRAIN MP 130213 EPA 200.7 EPA 200.7

60138740003 MPRP/21575 ICP/17335WETLAND OUT 130213 EPA 200.7 EPA 200.7

60138740003 MPRP/21653 ICP/17377WETLAND OUT 130213 EPA 200.7 EPA 200.7

60138740001 MPRP/21577 ICPM/2040ROCK DRAIN IN 130213 EPA 200.8 EPA 200.8
60138740002 MPRP/21577 ICPM/2040ROCK DRAIN MP 130213 EPA 200.8 EPA 200.8
60138740003 MPRP/21577 ICPM/2040WETLAND OUT 130213 EPA 200.8 EPA 200.8

60138740001 MPRP/21576 ICPM/2039ROCK DRAIN IN 130213 EPA 200.8 EPA 200.8
60138740002 MPRP/21576 ICPM/2039ROCK DRAIN MP 130213 EPA 200.8 EPA 200.8
60138740003 MPRP/21576 ICPM/2039WETLAND OUT 130213 EPA 200.8 EPA 200.8

60138740001 WET/39758 WET/39844ROCK DRAIN IN 130213 SM 5210B SM 5210B
60138740003 WET/39758 WET/39844WETLAND OUT 130213 SM 5210B SM 5210B

60138740001 WETA/23557ROCK DRAIN IN 130213 EPA 300.0
60138740002 WETA/23557ROCK DRAIN MP 130213 EPA 300.0
60138740003 WETA/23557WETLAND OUT 130213 EPA 300.0

60138740001 WETA/16318ROCK DRAIN IN 130213 SM 5310C
60138740003 WETA/16318WETLAND OUT 130213 SM 5310C
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March 01, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60139031

60139031
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on February 20, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60139031001 ROCK DRAIN IN 130219 Water 02/19/13 11:30 02/20/13 10:30

60139031002 ROCK DRAIN MP 130219 Water 02/19/13 12:30 02/20/13 10:30

60139031003 WETLANDOUT 130219 Water 02/19/13 13:00 02/20/13 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60139031001 ROCK DRAIN IN 130219 EPA 200.7 5 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

60139031002 ROCK DRAIN MP 130219 EPA 200.7 5 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

EPA 300.0 1 PASI-KAJM

60139031003 WETLANDOUT 130219 EPA 200.7 5 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 01, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21629
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139031001

R1: RPD value was outside control limits.
• MSD  (Lab ID: 1143716)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 01, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21627
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139031001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1143707)

• Calcium, Dissolved
• MSD  (Lab ID: 1143708)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21630
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139031002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1143722)

• Zinc

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21630
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130219  (Lab ID: 60139031001)
• Vanadium

• ROCK DRAIN MP 130219  (Lab ID: 60139031002)
• Vanadium
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21630
B: Analyte was detected in the associated method blank.

• WETLANDOUT 130219  (Lab ID: 60139031003)
• Copper
• Lead
• Vanadium
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 01, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21628
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130219  (Lab ID: 60139031001)
• Antimony, Dissolved

• ROCK DRAIN MP 130219  (Lab ID: 60139031002)
• Antimony, Dissolved

• WETLANDOUT 130219  (Lab ID: 60139031003)
• Antimony, Dissolved
• Zinc, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: March 01, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: March 01, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: March 01, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130219 Lab ID: 60139031001 Collected: 02/19/13 11:30 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 260000 ug/L 10 02/25/13 14:34 7440-70-2 M6,R102/21/13 09:301000 104
Iron 2100 ug/L 1 02/25/13 10:59 7439-89-602/21/13 09:3050.0 11.6
Magnesium 19500 ug/L 1 02/25/13 10:59 7439-95-402/21/13 09:3050.0 6.5
Potassium 7480 ug/L 1 02/25/13 10:59 7440-09-702/21/13 09:30500 44.4
Sodium 12100 ug/L 1 02/25/13 10:59 7440-23-502/21/13 09:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 266000 ug/L 1 02/25/13 10:23 7440-70-2 D9,M102/21/13 09:30100 10.4
Magnesium, Dissolved 20200 ug/L 1 02/25/13 10:23 7439-95-4 D902/21/13 09:3050.0 6.5
Potassium, Dissolved 7740 ug/L 1 02/25/13 10:23 7440-09-7 D902/21/13 09:30500 44.4
Sodium, Dissolved 12600 ug/L 1 02/25/13 10:23 7440-23-5 D902/21/13 09:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 163 ug/L 1 02/28/13 12:59 7429-90-502/21/13 09:3050.0 6.4
Antimony 0.28J ug/L 1 02/27/13 17:55 7440-36-002/21/13 09:301.0 0.030
Arsenic 0.49J ug/L 1 02/25/13 17:05 7440-38-202/21/13 09:301.0 0.050
Barium 20.0 ug/L 1 02/25/13 17:05 7440-39-302/21/13 09:301.0 0.080
Beryllium 0.25J ug/L 1 02/27/13 17:55 7440-41-702/21/13 09:300.50 0.050
Cadmium 10.5 ug/L 1 02/25/13 17:05 7440-43-902/21/13 09:300.50 0.050
Chromium 0.45J ug/L 1 02/25/13 17:05 7440-47-302/21/13 09:301.0 0.070
Cobalt 2.2 ug/L 1 02/25/13 17:05 7440-48-402/21/13 09:301.0 0.080
Copper 32.1 ug/L 1 02/25/13 17:05 7440-50-802/21/13 09:301.0 0.12
Lead 3.5 ug/L 1 02/25/13 17:05 7439-92-102/21/13 09:301.0 0.030
Manganese 1620 ug/L 1 02/25/13 17:05 7439-96-502/21/13 09:301.0 0.14
Molybdenum 17.4 ug/L 1 02/25/13 17:05 7439-98-702/21/13 09:301.0 0.12
Nickel 1.7 ug/L 1 02/25/13 17:05 7440-02-002/21/13 09:301.0 0.070
Selenium 0.20J ug/L 1 02/25/13 17:05 7782-49-202/21/13 09:301.0 0.14
Silver 0.030J ug/L 1 02/25/13 17:05 7440-22-402/21/13 09:300.50 0.010
Thallium 0.13J ug/L 1 02/25/13 17:05 7440-28-002/21/13 09:301.0 0.020
Vanadium 0.13J ug/L 1 02/28/13 12:59 7440-62-2 B02/21/13 09:301.0 0.11
Zinc 2020 ug/L 1 02/25/13 17:05 7440-66-602/21/13 09:3010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 02/28/13 13:41 7429-90-502/21/13 09:3050.0 6.4
Antimony, Dissolved 0.23J ug/L 1 02/27/13 18:36 7440-36-0 B02/21/13 09:301.0 0.030
Arsenic, Dissolved 0.14J ug/L 1 02/25/13 17:46 7440-38-202/21/13 09:301.0 0.050
Barium, Dissolved 19.7 ug/L 1 02/25/13 17:46 7440-39-302/21/13 09:301.0 0.080
Beryllium, Dissolved ND ug/L 1 02/27/13 18:36 7440-41-702/21/13 09:300.50 0.050
Cadmium, Dissolved 9.3 ug/L 1 02/25/13 17:46 7440-43-902/21/13 09:300.50 0.050
Chromium, Dissolved 0.27J ug/L 1 02/25/13 17:46 7440-47-302/21/13 09:301.0 0.070
Cobalt, Dissolved 2.2 ug/L 1 02/25/13 17:46 7440-48-4 D902/21/13 09:301.0 0.080
Copper, Dissolved 1.7 ug/L 1 02/25/13 17:46 7440-50-802/21/13 09:301.0 0.12
Iron, Dissolved 7.7J ug/L 1 02/25/13 17:46 7439-89-602/21/13 09:3050.0 3.0
Lead, Dissolved ND ug/L 1 02/25/13 17:46 7439-92-102/21/13 09:301.0 0.030
Manganese, Dissolved 1640 ug/L 1 02/25/13 17:46 7439-96-5 D902/21/13 09:301.0 0.14
Molybdenum, Dissolved 17.4 ug/L 1 02/25/13 17:46 7439-98-702/21/13 09:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130219 Lab ID: 60139031001 Collected: 02/19/13 11:30 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 1.8 ug/L 1 02/25/13 17:46 7440-02-0 D902/21/13 09:301.0 0.070
Selenium, Dissolved ND ug/L 1 02/25/13 17:46 7782-49-202/21/13 09:301.0 0.14
Silver, Dissolved 0.028J ug/L 1 02/25/13 17:46 7440-22-402/21/13 09:300.50 0.010
Thallium, Dissolved 0.13J ug/L 1 02/25/13 17:46 7440-28-002/21/13 09:301.0 0.020
Vanadium, Dissolved ND ug/L 1 02/28/13 13:41 7440-62-202/21/13 09:301.0 0.11
Zinc, Dissolved 1720 ug/L 1 02/25/13 17:46 7440-66-602/21/13 09:3010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 02/25/13 12:0902/20/13 16:462.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 642 mg/L 50 02/21/13 12:53 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.16J mg/L 1 02/28/13 00:35 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130219 Lab ID: 60139031002 Collected: 02/19/13 12:30 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 265000 ug/L 10 02/25/13 14:42 7440-70-202/21/13 09:301000 104
Iron 429 ug/L 1 02/25/13 11:06 7439-89-602/21/13 09:3050.0 11.6
Magnesium 19600 ug/L 1 02/25/13 11:06 7439-95-402/21/13 09:3050.0 6.5
Potassium 8310 ug/L 1 02/25/13 11:06 7440-09-702/21/13 09:30500 44.4
Sodium 12800 ug/L 1 02/25/13 11:06 7440-23-502/21/13 09:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 270000 ug/L 1 02/25/13 10:30 7440-70-2 D902/21/13 09:30100 10.4
Magnesium, Dissolved 20100 ug/L 1 02/25/13 10:30 7439-95-4 D902/21/13 09:3050.0 6.5
Potassium, Dissolved 8300 ug/L 1 02/25/13 10:30 7440-09-702/21/13 09:30500 44.4
Sodium, Dissolved 12700 ug/L 1 02/25/13 10:30 7440-23-502/21/13 09:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 30.1J ug/L 1 02/28/13 13:03 7429-90-502/21/13 09:3050.0 6.4
Antimony 0.25J ug/L 1 02/27/13 17:59 7440-36-002/21/13 09:301.0 0.030
Arsenic 0.23J ug/L 1 02/25/13 17:09 7440-38-202/21/13 09:301.0 0.050
Barium 18.8 ug/L 1 02/25/13 17:09 7440-39-302/21/13 09:301.0 0.080
Beryllium 0.070J ug/L 1 02/27/13 17:59 7440-41-702/21/13 09:300.50 0.050
Cadmium 5.0 ug/L 1 02/25/13 17:09 7440-43-902/21/13 09:300.50 0.050
Chromium 0.27J ug/L 1 02/25/13 17:09 7440-47-302/21/13 09:301.0 0.070
Cobalt 0.15J ug/L 1 02/25/13 17:09 7440-48-402/21/13 09:301.0 0.080
Copper 6.0 ug/L 1 02/25/13 17:09 7440-50-802/21/13 09:301.0 0.12
Lead 0.66J ug/L 1 02/25/13 17:09 7439-92-102/21/13 09:301.0 0.030
Manganese 112 ug/L 1 02/25/13 17:09 7439-96-502/21/13 09:301.0 0.14
Molybdenum 14.4 ug/L 1 02/25/13 17:09 7439-98-702/21/13 09:301.0 0.12
Nickel 0.71J ug/L 1 02/25/13 17:09 7440-02-002/21/13 09:301.0 0.070
Selenium ND ug/L 1 02/25/13 17:09 7782-49-202/21/13 09:301.0 0.14
Silver ND ug/L 1 02/25/13 17:09 7440-22-402/21/13 09:300.50 0.010
Thallium 0.044J ug/L 1 02/25/13 17:09 7440-28-002/21/13 09:301.0 0.020
Vanadium 0.40J ug/L 1 02/28/13 13:03 7440-62-2 B02/21/13 09:301.0 0.11
Zinc 1130 ug/L 1 02/25/13 17:09 7440-66-6 M102/21/13 09:3010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 02/28/13 13:45 7429-90-502/21/13 09:3050.0 6.4
Antimony, Dissolved 0.18J ug/L 1 02/27/13 18:40 7440-36-0 B02/21/13 09:301.0 0.030
Arsenic, Dissolved 0.16J ug/L 1 02/25/13 17:50 7440-38-202/21/13 09:301.0 0.050
Barium, Dissolved 19.2 ug/L 1 02/25/13 17:50 7440-39-3 D902/21/13 09:301.0 0.080
Beryllium, Dissolved ND ug/L 1 02/27/13 18:40 7440-41-702/21/13 09:300.50 0.050
Cadmium, Dissolved 4.9 ug/L 1 02/25/13 17:50 7440-43-902/21/13 09:300.50 0.050
Chromium, Dissolved 0.30J ug/L 1 02/25/13 17:50 7440-47-302/21/13 09:301.0 0.070
Cobalt, Dissolved 0.13J ug/L 1 02/25/13 17:50 7440-48-402/21/13 09:301.0 0.080
Copper, Dissolved 0.73J ug/L 1 02/25/13 17:50 7440-50-802/21/13 09:301.0 0.12
Iron, Dissolved 3.6J ug/L 1 02/25/13 17:50 7439-89-602/21/13 09:3050.0 3.0
Lead, Dissolved 0.034J ug/L 1 02/25/13 17:50 7439-92-102/21/13 09:301.0 0.030
Manganese, Dissolved 114 ug/L 1 02/25/13 17:50 7439-96-5 D902/21/13 09:301.0 0.14
Molybdenum, Dissolved 14.1 ug/L 1 02/25/13 17:50 7439-98-702/21/13 09:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130219 Lab ID: 60139031002 Collected: 02/19/13 12:30 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.76J ug/L 1 02/25/13 17:50 7440-02-002/21/13 09:301.0 0.070
Selenium, Dissolved ND ug/L 1 02/25/13 17:50 7782-49-202/21/13 09:301.0 0.14
Silver, Dissolved ND ug/L 1 02/25/13 17:50 7440-22-402/21/13 09:300.50 0.010
Thallium, Dissolved 0.046J ug/L 1 02/25/13 17:50 7440-28-002/21/13 09:301.0 0.020
Vanadium, Dissolved 0.35J ug/L 1 02/28/13 13:45 7440-62-202/21/13 09:301.0 0.11
Zinc, Dissolved 1070 ug/L 1 02/25/13 17:50 7440-66-602/21/13 09:3010.0 1.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 630 mg/L 50 02/21/13 13:46 14808-79-850.0 3.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: WETLANDOUT 130219 Lab ID: 60139031003 Collected: 02/19/13 13:00 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 278000 ug/L 10 02/25/13 14:44 7440-70-202/21/13 09:301000 104
Iron 29.7J ug/L 1 02/25/13 11:08 7439-89-602/21/13 09:3050.0 11.6
Magnesium 19100 ug/L 1 02/25/13 11:08 7439-95-402/21/13 09:3050.0 6.5
Potassium 10000 ug/L 1 02/25/13 11:08 7440-09-702/21/13 09:30500 44.4
Sodium 11900 ug/L 1 02/25/13 11:08 7440-23-502/21/13 09:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 286000 ug/L 1 02/25/13 10:32 7440-70-2 D902/21/13 09:30100 10.4
Magnesium, Dissolved 20400 ug/L 1 02/25/13 10:32 7439-95-4 D902/21/13 09:3050.0 6.5
Potassium, Dissolved 10400 ug/L 1 02/25/13 10:32 7440-09-7 D902/21/13 09:30500 44.4
Sodium, Dissolved 12400 ug/L 1 02/25/13 10:32 7440-23-5 D902/21/13 09:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 16.9J ug/L 1 02/28/13 13:20 7429-90-502/21/13 09:3050.0 6.4
Antimony 0.36J ug/L 1 02/27/13 18:16 7440-36-002/21/13 09:301.0 0.030
Arsenic 2.9 ug/L 1 02/25/13 17:26 7440-38-202/21/13 09:301.0 0.050
Barium 93.5 ug/L 1 02/25/13 17:26 7440-39-302/21/13 09:301.0 0.080
Beryllium ND ug/L 1 02/27/13 18:16 7440-41-702/21/13 09:300.50 0.050
Cadmium 1.1 ug/L 1 02/25/13 17:26 7440-43-902/21/13 09:300.50 0.050
Chromium 0.34J ug/L 1 02/25/13 17:26 7440-47-302/21/13 09:301.0 0.070
Cobalt 0.13J ug/L 1 02/25/13 17:26 7440-48-402/21/13 09:301.0 0.080
Copper 0.39J ug/L 1 02/25/13 17:26 7440-50-8 B02/21/13 09:301.0 0.12
Lead 0.12J ug/L 1 02/25/13 17:26 7439-92-1 B02/21/13 09:301.0 0.030
Manganese 1620 ug/L 1 02/25/13 17:26 7439-96-502/21/13 09:301.0 0.14
Molybdenum 0.36J ug/L 1 02/25/13 17:26 7439-98-702/21/13 09:301.0 0.12
Nickel ND ug/L 1 02/28/13 13:20 7440-02-002/21/13 09:301.0 0.070
Selenium ND ug/L 1 02/25/13 17:26 7782-49-202/21/13 09:301.0 0.14
Silver 0.028J ug/L 1 02/25/13 17:26 7440-22-402/21/13 09:300.50 0.010
Thallium 0.068J ug/L 1 02/25/13 17:26 7440-28-002/21/13 09:301.0 0.020
Vanadium 0.62J ug/L 1 02/28/13 13:20 7440-62-2 B02/21/13 09:301.0 0.11
Zinc 295 ug/L 1 02/25/13 17:26 7440-66-602/21/13 09:3010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 15.1J ug/L 1 02/28/13 14:02 7429-90-502/21/13 09:3050.0 6.4
Antimony, Dissolved 0.28J ug/L 1 02/27/13 18:57 7440-36-0 B02/21/13 09:301.0 0.030
Arsenic, Dissolved 1.3 ug/L 1 02/25/13 18:07 7440-38-202/21/13 09:301.0 0.050
Barium, Dissolved 95.5 ug/L 1 02/25/13 18:07 7440-39-3 D902/21/13 09:301.0 0.080
Beryllium, Dissolved ND ug/L 1 02/27/13 18:57 7440-41-702/21/13 09:300.50 0.050
Cadmium, Dissolved ND ug/L 1 02/25/13 18:07 7440-43-902/21/13 09:300.50 0.050
Chromium, Dissolved 0.71J ug/L 1 02/25/13 18:07 7440-47-302/21/13 09:301.0 0.070
Cobalt, Dissolved ND ug/L 1 02/25/13 18:07 7440-48-402/21/13 09:301.0 0.080
Copper, Dissolved 0.28J ug/L 1 02/25/13 18:07 7440-50-802/21/13 09:301.0 0.12
Iron, Dissolved 21.8J ug/L 1 02/25/13 18:07 7439-89-602/21/13 09:3050.0 3.0
Lead, Dissolved ND ug/L 1 02/25/13 18:07 7439-92-102/21/13 09:301.0 0.030
Manganese, Dissolved 1640 ug/L 1 02/25/13 18:07 7439-96-5 D902/21/13 09:301.0 0.14
Molybdenum, Dissolved 0.35J ug/L 1 02/25/13 18:07 7439-98-702/21/13 09:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Sample: WETLANDOUT 130219 Lab ID: 60139031003 Collected: 02/19/13 13:00 Received: 02/20/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 02/28/13 14:02 7440-02-002/21/13 09:301.0 0.070
Selenium, Dissolved ND ug/L 1 02/25/13 18:07 7782-49-202/21/13 09:301.0 0.14
Silver, Dissolved 0.028J ug/L 1 02/25/13 18:07 7440-22-402/21/13 09:300.50 0.010
Thallium, Dissolved 0.068J ug/L 1 02/25/13 18:07 7440-28-002/21/13 09:301.0 0.020
Vanadium, Dissolved 0.55J ug/L 1 02/28/13 14:02 7440-62-202/21/13 09:301.0 0.11
Zinc, Dissolved 2.6J ug/L 1 02/25/13 18:07 7440-66-6 B02/21/13 09:3010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 78.4 mg/L 1 02/25/13 12:1602/20/13 16:502.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 600 mg/L 50 02/21/13 14:21 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 17.0 mg/L 15 02/28/13 11:45 7440-44-07.5 0.61
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21629
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143713

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Matrix: Water

Analyzed

Calcium ug/L 15.3J 100 02/25/13 14:31
Iron ug/L ND 50.0 02/25/13 10:56
Magnesium ug/L 14.8J 50.0 02/25/13 10:56
Potassium ug/L ND 500 02/25/13 10:56
Sodium ug/L ND 500 02/25/13 10:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143714LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 85-115
Iron ug/L 1070010000 107 85-115
Magnesium ug/L 997010000 100 85-115
Potassium ug/L 971010000 97 85-115
Sodium ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1143715MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031001

1143716

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M6,R110000 25443 70-130125 165 910000260000 2800000 273000
Iron ug/L 10000 105 70-130106 1 10100002100 12600 12700
Magnesium ug/L 10000 100 70-130103 1 91000019500 29500 29800
Potassium ug/L 10000 103 70-130105 1 7100007480 17800 18000
Sodium ug/L 10000 107 70-130108 0 81000012100 22800 22900
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21627
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143705

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 02/25/13 10:20
Magnesium, Dissolved ug/L ND 50.0 02/25/13 10:20
Potassium, Dissolved ug/L ND 500 02/25/13 10:20
Sodium, Dissolved ug/L ND 500 02/25/13 10:20

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143706LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1080010000 108 85-115
Magnesium, Dissolved ug/L 993010000 99 85-115
Potassium, Dissolved ug/L 1030010000 103 85-115
Sodium, Dissolved ug/L 1050010000 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1143707MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031001

1143708

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 0 70-130198 7 910000266000 266000 285000
Magnesium, Dissolved ug/L 10000 83 70-130102 6 91000020200 28500 30400
Potassium, Dissolved ug/L 10000 96 70-130109 7 7100007740 17400 18700
Sodium, Dissolved ug/L 10000 96 70-130113 7 81000012600 22200 23800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21630
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143720

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 02/28/13 12:51
Antimony ug/L ND 1.0 02/27/13 17:47
Arsenic ug/L ND 1.0 02/25/13 16:57
Barium ug/L ND 1.0 02/25/13 16:57
Beryllium ug/L ND 0.50 02/27/13 17:47
Cadmium ug/L ND 0.50 02/25/13 16:57
Chromium ug/L ND 1.0 02/25/13 16:57
Cobalt ug/L ND 1.0 02/25/13 16:57
Copper ug/L 0.15J 1.0 02/25/13 16:57
Lead ug/L 0.047J 1.0 02/25/13 16:57
Manganese ug/L 0.21J 1.0 02/25/13 16:57
Molybdenum ug/L ND 1.0 02/25/13 16:57
Nickel ug/L ND 1.0 02/25/13 16:57
Selenium ug/L ND 1.0 02/25/13 16:57
Silver ug/L ND 0.50 02/25/13 16:57
Thallium ug/L ND 1.0 02/25/13 16:57
Vanadium ug/L 0.13J 1.0 02/28/13 12:51
Zinc ug/L 3.4J 10.0 02/25/13 16:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143721LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9841000 98 85-115
Antimony ug/L 41.640 104 85-115
Arsenic ug/L 42.440 106 85-115
Barium ug/L 40.540 101 85-115
Beryllium ug/L 42.540 106 85-115
Cadmium ug/L 40.340 101 85-115
Chromium ug/L 40.140 100 85-115
Cobalt ug/L 39.740 99 85-115
Copper ug/L 40.340 101 85-115
Lead ug/L 39.640 99 85-115
Manganese ug/L 39.940 100 85-115
Molybdenum ug/L 40.740 102 85-115
Nickel ug/L 39.940 100 85-115
Selenium ug/L 44.940 112 85-115
Silver ug/L 19.820 99 85-115
Thallium ug/L 38.540 96 85-115
Vanadium ug/L 40.740 102 85-115
Zinc ug/L 111100 111 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1143722MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031002

1143723

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 91 70-13092 1 20100030.1J 938 948
Antimony ug/L 40 102 70-130101 1 20400.25J 41.0 40.5
Arsenic ug/L 40 108 70-130108 0 20400.23J 43.4 43.4
Barium ug/L 40 96 70-13098 1 204018.8 57.3 58.0
Beryllium ug/L 40 98 70-13097 1 20400.070J 39.2 38.8
Cadmium ug/L 40 97 70-13099 1 20405.0 43.8 44.4
Chromium ug/L 40 96 70-13097 0 20400.27J 38.8 39.0
Cobalt ug/L 40 94 70-13095 0 20400.15J 37.8 38.0
Copper ug/L 40 91 70-13092 0 20406.0 42.5 42.7
Lead ug/L 40 99 70-130100 1 20400.66J 40.1 40.6
Manganese ug/L 40 94 70-130101 2 2040112 149 152
Molybdenum ug/L 40 107 70-130108 0 204014.4 57.3 57.6
Nickel ug/L 40 92 70-13093 1 20400.71J 37.6 37.8
Selenium ug/L 40 112 70-130110 2 2040ND 45.0 44.0
Silver ug/L 20 93 70-13093 0 2020ND 18.6 18.6
Thallium ug/L 40 98 70-13099 1 20400.044J 39.4 39.7
Vanadium ug/L 40 99 70-13098 1 20400.40J 39.9 39.5
Zinc ug/L M1100 68 70-13086 1 201001130 1200 1220
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21628
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143709

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 02/28/13 13:33
Antimony, Dissolved ug/L 0.030J 1.0 02/27/13 18:28
Arsenic, Dissolved ug/L ND 1.0 02/25/13 17:38
Barium, Dissolved ug/L ND 1.0 02/25/13 17:38
Beryllium, Dissolved ug/L ND 0.50 02/27/13 18:28
Cadmium, Dissolved ug/L ND 0.50 02/25/13 17:38
Chromium, Dissolved ug/L ND 1.0 02/25/13 17:38
Cobalt, Dissolved ug/L ND 1.0 02/25/13 17:38
Copper, Dissolved ug/L ND 1.0 02/25/13 17:38
Iron, Dissolved ug/L ND 50.0 02/25/13 17:38
Lead, Dissolved ug/L ND 1.0 02/25/13 17:38
Manganese, Dissolved ug/L 0.18J 1.0 02/25/13 17:38
Molybdenum, Dissolved ug/L ND 1.0 02/25/13 17:38
Nickel, Dissolved ug/L ND 1.0 02/25/13 17:38
Selenium, Dissolved ug/L ND 1.0 02/25/13 17:38
Silver, Dissolved ug/L ND 0.50 02/25/13 17:38
Thallium, Dissolved ug/L ND 1.0 02/25/13 17:38
Vanadium, Dissolved ug/L ND 1.0 02/28/13 13:33
Zinc, Dissolved ug/L 2.1J 10.0 02/25/13 17:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143710LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9501000 95 85-115
Antimony, Dissolved ug/L 42.240 105 85-115
Arsenic, Dissolved ug/L 41.840 105 85-115
Barium, Dissolved ug/L 40.840 102 85-115
Beryllium, Dissolved ug/L 42.540 106 85-115
Cadmium, Dissolved ug/L 41.040 103 85-115
Chromium, Dissolved ug/L 40.140 100 85-115
Cobalt, Dissolved ug/L 39.440 99 85-115
Copper, Dissolved ug/L 39.440 99 85-115
Iron, Dissolved ug/L 9231000 92 85-115
Lead, Dissolved ug/L 40.640 101 85-115
Manganese, Dissolved ug/L 40.240 101 85-115
Molybdenum, Dissolved ug/L 40.740 102 85-115
Nickel, Dissolved ug/L 39.640 99 85-115
Selenium, Dissolved ug/L 43.740 109 85-115
Silver, Dissolved ug/L 19.620 98 85-115
Thallium, Dissolved ug/L 39.140 98 85-115
Vanadium, Dissolved ug/L 38.640 96 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143710LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 108100 108 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1143711MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031002

1143712

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 91 70-13091 0 201000ND 910 914
Antimony, Dissolved ug/L 40 103 70-130103 1 20400.18J 41.2 41.4
Arsenic, Dissolved ug/L 40 108 70-130107 1 20400.16J 43.3 43.0
Barium, Dissolved ug/L 40 96 70-13098 1 204019.2 57.8 58.4
Beryllium, Dissolved ug/L 40 97 70-13098 1 2040ND 38.8 39.2
Cadmium, Dissolved ug/L 40 97 70-13096 1 20404.9 43.7 43.2
Chromium, Dissolved ug/L 40 96 70-13096 0 20400.30J 38.7 38.8
Cobalt, Dissolved ug/L 40 93 70-13092 0 20400.13J 37.2 37.1
Copper, Dissolved ug/L 40 89 70-13090 1 20400.73J 36.4 36.7
Iron, Dissolved ug/L 1000 89 70-13089 0 2010003.6J 890 889
Lead, Dissolved ug/L 40 98 70-13099 1 20400.034J 39.2 39.7
Manganese, Dissolved ug/L 40 91 70-13089 1 2040114 151 150
Molybdenum, Dissolved ug/L 40 107 70-130106 1 204014.1 57.1 56.7
Nickel, Dissolved ug/L 40 92 70-13091 1 20400.76J 37.4 37.1
Selenium, Dissolved ug/L 40 112 70-130111 1 2040ND 44.9 44.6
Silver, Dissolved ug/L 20 92 70-13092 1 2020ND 18.5 18.4
Thallium, Dissolved ug/L 40 97 70-13098 0 20400.046J 39.0 39.1
Vanadium, Dissolved ug/L 40 98 70-13099 1 20400.35J 39.4 39.9
Zinc, Dissolved ug/L 100 87 70-13084 0 201001070 1160 1150
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39850
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60139031001, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143323

Associated Lab Samples: 60139031001, 60139031003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 02/25/13 11:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143324LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 187198 95 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60139000004
1143325SAMPLE DUPLICATE:

BOD, 5 day mg/L 211 1 17214

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/01/2013 09:33 AM Page 25 of 29

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23623
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1143669

Associated Lab Samples: 60139031001, 60139031002, 60139031003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 02/21/13 09:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1143670LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.25 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1143671MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031001

1143672

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 250 93 61-11991 0 10250642 874 870
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16438
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60139031001, 60139031003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 754251

Associated Lab Samples: 60139031001, 60139031003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 02/27/13 23:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

754252LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.62.5 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

754253MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139031001

754254

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 107 80-120105 1 202.50.16J 2.8 2.8

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

754255MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

4074328001

754256

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 15 101 80-120101 0 20155.7 20.8 20.8
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QUALIFIERS

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60139031
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60139031001 MPRP/21629 ICP/17366ROCK DRAIN IN 130219 EPA 200.7 EPA 200.7
60139031002 MPRP/21629 ICP/17366ROCK DRAIN MP 130219 EPA 200.7 EPA 200.7
60139031003 MPRP/21629 ICP/17366WETLANDOUT 130219 EPA 200.7 EPA 200.7

60139031001 MPRP/21627 ICP/17365ROCK DRAIN IN 130219 EPA 200.7 EPA 200.7
60139031002 MPRP/21627 ICP/17365ROCK DRAIN MP 130219 EPA 200.7 EPA 200.7
60139031003 MPRP/21627 ICP/17365WETLANDOUT 130219 EPA 200.7 EPA 200.7

60139031001 MPRP/21630 ICPM/2058ROCK DRAIN IN 130219 EPA 200.8 EPA 200.8
60139031002 MPRP/21630 ICPM/2058ROCK DRAIN MP 130219 EPA 200.8 EPA 200.8
60139031003 MPRP/21630 ICPM/2058WETLANDOUT 130219 EPA 200.8 EPA 200.8

60139031001 MPRP/21628 ICPM/2057ROCK DRAIN IN 130219 EPA 200.8 EPA 200.8
60139031002 MPRP/21628 ICPM/2057ROCK DRAIN MP 130219 EPA 200.8 EPA 200.8
60139031003 MPRP/21628 ICPM/2057WETLANDOUT 130219 EPA 200.8 EPA 200.8

60139031001 WET/39850 WET/39923ROCK DRAIN IN 130219 SM 5210B SM 5210B
60139031003 WET/39850 WET/39923WETLANDOUT 130219 SM 5210B SM 5210B

60139031001 WETA/23623ROCK DRAIN IN 130219 EPA 300.0
60139031002 WETA/23623ROCK DRAIN MP 130219 EPA 300.0
60139031003 WETA/23623WETLANDOUT 130219 EPA 300.0

60139031001 WETA/16438ROCK DRAIN IN 130219 SM 5310C
60139031003 WETA/16438WETLANDOUT 130219 SM 5310C
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March 07, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60139383

60139383
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO- ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on February 28, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60139383001 ROCK DRAIN IN 130227 Water 02/27/13 11:10 02/28/13 10:15

60139383002 ROCK DRAIN MP 130227 Water 02/27/13 12:05 02/28/13 10:15

60139383003 WETLAND OUT 130227 Water 02/27/13 13:00 02/28/13 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60139383001 ROCK DRAIN IN 130227 EPA 200.7 4 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 19 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

60139383002 ROCK DRAIN MP 130227 EPA 200.7 4 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 19 PASI-KJGP

EPA 200.8 19 PASI-KJGP

EPA 300.0 1 PASI-KAJM

60139383003 WETLAND OUT 130227 EPA 200.7 4 PASI-KSMW

EPA 200.7 4 PASI-KSMW

EPA 200.8 19 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 29

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 07, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21707
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139383002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1146856)

• Calcium

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 07, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21706
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139383002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1146850)

• Calcium, Dissolved
• MSD  (Lab ID: 1146851)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 07, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21708
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139383001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1146859)

• Manganese
• Zinc

• MSD  (Lab ID: 1146860)
• Manganese
• Zinc

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 07, 2013

Description: 200.8 MET ICPMS

Analyte Comments:

QC Batch: MPRP/21708
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• WETLAND OUT 130227  (Lab ID: 60139383003)
• Nickel
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 07, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21705
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• WETLAND OUT 130227  (Lab ID: 60139383003)
• Nickel, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: March 07, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

QC Batch: WET/39972
L0: Analyte recovery in the laboratory control sample (LCS) was outside QC limits.

• LCS  (Lab ID: 1146101)
• BOD, 5 day

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: March 07, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: March 07, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130227 Lab ID: 60139383001 Collected: 02/27/13 11:10 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 265000 ug/L 2 03/06/13 13:45 7440-70-203/01/13 16:00200 20.7
Magnesium 21100 ug/L 2 03/06/13 13:45 7439-95-403/01/13 16:00100 13.0
Potassium 7350 ug/L 2 03/06/13 13:45 7440-09-703/01/13 16:001000 88.8
Sodium 13400 ug/L 2 03/06/13 13:45 7440-23-503/01/13 16:001000 43.4

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 255000 ug/L 1 03/06/13 12:41 7440-70-203/01/13 16:00100 10.4
Magnesium, Dissolved 20400 ug/L 1 03/06/13 12:41 7439-95-403/01/13 16:0050.0 6.5
Potassium, Dissolved 7100 ug/L 1 03/06/13 12:41 7440-09-703/01/13 16:00500 44.4
Sodium, Dissolved 12800 ug/L 1 03/06/13 12:41 7440-23-503/01/13 16:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 185 ug/L 1 03/06/13 12:03 7429-90-503/01/13 16:0050.0 6.4
Antimony 0.24J ug/L 1 03/06/13 12:03 7440-36-003/01/13 16:001.0 0.030
Arsenic 0.48J ug/L 1 03/06/13 12:03 7440-38-203/01/13 16:001.0 0.050
Barium 19.7 ug/L 1 03/06/13 12:03 7440-39-303/01/13 16:001.0 0.080
Beryllium 0.21J ug/L 1 03/06/13 12:03 7440-41-703/01/13 16:000.50 0.050
Cadmium 10.9 ug/L 1 03/06/13 12:03 7440-43-903/01/13 16:000.50 0.050
Chromium 0.31J ug/L 1 03/06/13 12:03 7440-47-303/01/13 16:001.0 0.070
Cobalt 2.3 ug/L 1 03/06/13 12:03 7440-48-403/01/13 16:001.0 0.080
Copper 40.9 ug/L 1 03/06/13 12:03 7440-50-803/01/13 16:001.0 0.12
Iron 2230 ug/L 1 03/06/13 12:03 7439-89-603/01/13 16:0050.0 3.0
Lead 4.1 ug/L 1 03/06/13 12:03 7439-92-103/01/13 16:001.0 0.030
Manganese 1690 ug/L 1 03/06/13 12:03 7439-96-5 M103/01/13 16:001.0 0.14
Molybdenum 16.5 ug/L 1 03/06/13 12:03 7439-98-703/01/13 16:001.0 0.12
Nickel 2.3 ug/L 1 03/06/13 12:03 7440-02-003/01/13 16:001.0 0.070
Selenium ND ug/L 1 03/06/13 12:03 7782-49-203/01/13 16:001.0 0.14
Silver 0.041J ug/L 1 03/06/13 12:03 7440-22-403/01/13 16:000.50 0.010
Thallium 0.14J ug/L 1 03/06/13 12:03 7440-28-003/01/13 16:001.0 0.020
Vanadium ND ug/L 1 03/06/13 12:03 7440-62-203/01/13 16:001.0 0.11
Zinc 2060 ug/L 1 03/06/13 12:03 7440-66-6 M103/01/13 16:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/06/13 12:44 7429-90-503/01/13 16:0050.0 6.4
Antimony, Dissolved 0.21J ug/L 1 03/06/13 12:44 7440-36-003/01/13 16:001.0 0.030
Arsenic, Dissolved 0.16J ug/L 1 03/06/13 12:44 7440-38-203/01/13 16:001.0 0.050
Barium, Dissolved 18.8 ug/L 1 03/06/13 12:44 7440-39-303/01/13 16:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/06/13 12:44 7440-41-703/01/13 16:000.50 0.050
Cadmium, Dissolved 9.4 ug/L 1 03/06/13 12:44 7440-43-903/01/13 16:000.50 0.050
Chromium, Dissolved 0.27J ug/L 1 03/06/13 12:44 7440-47-303/01/13 16:001.0 0.070
Cobalt, Dissolved 2.3 ug/L 1 03/06/13 12:44 7440-48-403/01/13 16:001.0 0.080
Copper, Dissolved 2.0 ug/L 1 03/06/13 12:44 7440-50-803/01/13 16:001.0 0.12
Iron, Dissolved 6.3J ug/L 1 03/06/13 12:44 7439-89-603/01/13 16:0050.0 3.0
Lead, Dissolved ND ug/L 1 03/06/13 12:44 7439-92-103/01/13 16:001.0 0.030
Manganese, Dissolved 1630 ug/L 1 03/06/13 12:44 7439-96-503/01/13 16:001.0 0.14
Molybdenum, Dissolved 15.7 ug/L 1 03/06/13 12:44 7439-98-703/01/13 16:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130227 Lab ID: 60139383001 Collected: 02/27/13 11:10 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.1 ug/L 1 03/06/13 12:44 7440-02-003/01/13 16:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/06/13 12:44 7782-49-203/01/13 16:001.0 0.14
Silver, Dissolved 0.030J ug/L 1 03/06/13 12:44 7440-22-403/01/13 16:000.50 0.010
Thallium, Dissolved 0.14J ug/L 1 03/06/13 12:44 7440-28-003/01/13 16:001.0 0.020
Vanadium, Dissolved ND ug/L 1 03/06/13 12:44 7440-62-203/01/13 16:001.0 0.11
Zinc, Dissolved 1740 ug/L 1 03/06/13 12:44 7440-66-603/01/13 16:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 4.9 mg/L 1 03/05/13 13:30 L202/28/13 15:512.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 628 mg/L 50 03/02/13 16:53 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.10J mg/L 1 03/05/13 06:27 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130227 Lab ID: 60139383002 Collected: 02/27/13 12:05 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 257000 ug/L 2 03/06/13 13:47 7440-70-2 M103/01/13 16:00200 20.7
Magnesium 20900 ug/L 2 03/06/13 13:47 7439-95-403/01/13 16:00100 13.0
Potassium 7280 ug/L 2 03/06/13 13:47 7440-09-703/01/13 16:001000 88.8
Sodium 13000 ug/L 2 03/06/13 13:47 7440-23-503/01/13 16:001000 43.4

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 259000 ug/L 1 03/06/13 12:43 7440-70-2 D9,M103/01/13 16:00100 10.4
Magnesium, Dissolved 21500 ug/L 1 03/06/13 12:43 7439-95-4 D903/01/13 16:0050.0 6.5
Potassium, Dissolved 7560 ug/L 1 03/06/13 12:43 7440-09-7 D903/01/13 16:00500 44.4
Sodium, Dissolved 13300 ug/L 1 03/06/13 12:43 7440-23-5 D903/01/13 16:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 35.6J ug/L 1 03/06/13 12:19 7429-90-503/01/13 16:0050.0 6.4
Antimony 0.19J ug/L 1 03/06/13 12:19 7440-36-003/01/13 16:001.0 0.030
Arsenic 0.20J ug/L 1 03/06/13 12:19 7440-38-203/01/13 16:001.0 0.050
Barium 18.3 ug/L 1 03/06/13 12:19 7440-39-303/01/13 16:001.0 0.080
Beryllium 0.054J ug/L 1 03/06/13 12:19 7440-41-703/01/13 16:000.50 0.050
Cadmium 6.0 ug/L 1 03/06/13 12:19 7440-43-903/01/13 16:000.50 0.050
Chromium 0.31J ug/L 1 03/06/13 12:19 7440-47-303/01/13 16:001.0 0.070
Cobalt 0.20J ug/L 1 03/06/13 12:19 7440-48-403/01/13 16:001.0 0.080
Copper 8.3 ug/L 1 03/06/13 12:19 7440-50-803/01/13 16:001.0 0.12
Iron 482 ug/L 1 03/06/13 12:19 7439-89-603/01/13 16:0050.0 3.0
Lead 0.86J ug/L 1 03/06/13 12:19 7439-92-103/01/13 16:001.0 0.030
Manganese 170 ug/L 1 03/06/13 12:19 7439-96-503/01/13 16:001.0 0.14
Molybdenum 13.7 ug/L 1 03/06/13 12:19 7439-98-703/01/13 16:001.0 0.12
Nickel 1.3 ug/L 1 03/06/13 12:19 7440-02-003/01/13 16:001.0 0.070
Selenium ND ug/L 1 03/06/13 12:19 7782-49-203/01/13 16:001.0 0.14
Silver 0.027J ug/L 1 03/06/13 12:19 7440-22-403/01/13 16:000.50 0.010
Thallium 0.10J ug/L 1 03/06/13 12:19 7440-28-003/01/13 16:001.0 0.020
Vanadium ND ug/L 1 03/06/13 12:19 7440-62-203/01/13 16:001.0 0.11
Zinc 1240 ug/L 1 03/06/13 12:19 7440-66-603/01/13 16:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/06/13 13:01 7429-90-503/01/13 16:0050.0 6.4
Antimony, Dissolved 0.19J ug/L 1 03/06/13 13:01 7440-36-003/01/13 16:001.0 0.030
Arsenic, Dissolved 0.13J ug/L 1 03/06/13 13:01 7440-38-203/01/13 16:001.0 0.050
Barium, Dissolved 18.5 ug/L 1 03/06/13 13:01 7440-39-3 D903/01/13 16:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/06/13 13:01 7440-41-703/01/13 16:000.50 0.050
Cadmium, Dissolved 5.6 ug/L 1 03/06/13 13:01 7440-43-903/01/13 16:000.50 0.050
Chromium, Dissolved 0.24J ug/L 1 03/06/13 13:01 7440-47-303/01/13 16:001.0 0.070
Cobalt, Dissolved 0.21J ug/L 1 03/06/13 13:01 7440-48-403/01/13 16:001.0 0.080
Copper, Dissolved 0.83J ug/L 1 03/06/13 13:01 7440-50-803/01/13 16:001.0 0.12
Iron, Dissolved 4.3J ug/L 1 03/06/13 13:01 7439-89-603/01/13 16:0050.0 3.0
Lead, Dissolved ND ug/L 1 03/06/13 13:01 7439-92-103/01/13 16:001.0 0.030
Manganese, Dissolved 168 ug/L 1 03/06/13 13:01 7439-96-503/01/13 16:001.0 0.14
Molybdenum, Dissolved 14.0 ug/L 1 03/06/13 13:01 7439-98-7 D903/01/13 16:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130227 Lab ID: 60139383002 Collected: 02/27/13 12:05 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 1.6 ug/L 1 03/06/13 13:01 7440-02-0 D903/01/13 16:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/06/13 13:01 7782-49-203/01/13 16:001.0 0.14
Silver, Dissolved 0.026J ug/L 1 03/06/13 13:01 7440-22-403/01/13 16:000.50 0.010
Thallium, Dissolved 0.10J ug/L 1 03/06/13 13:01 7440-28-003/01/13 16:001.0 0.020
Vanadium, Dissolved ND ug/L 1 03/06/13 13:01 7440-62-203/01/13 16:001.0 0.11
Zinc, Dissolved 1200 ug/L 1 03/06/13 13:01 7440-66-603/01/13 16:0010.0 1.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 621 mg/L 50 03/02/13 17:28 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: WETLAND OUT 130227 Lab ID: 60139383003 Collected: 02/27/13 13:00 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 276000 ug/L 2 03/06/13 13:54 7440-70-203/01/13 16:00200 20.7
Magnesium 20900 ug/L 2 03/06/13 13:54 7439-95-403/01/13 16:00100 13.0
Potassium 9160 ug/L 2 03/06/13 13:54 7440-09-703/01/13 16:001000 88.8
Sodium 12800 ug/L 2 03/06/13 13:54 7440-23-503/01/13 16:001000 43.4

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 280000 ug/L 1 03/06/13 12:50 7440-70-2 D903/01/13 16:00100 10.4
Magnesium, Dissolved 21100 ug/L 1 03/06/13 12:50 7439-95-4 D903/01/13 16:0050.0 6.5
Potassium, Dissolved 9460 ug/L 1 03/06/13 12:50 7440-09-7 D903/01/13 16:00500 44.4
Sodium, Dissolved 13000 ug/L 1 03/06/13 12:50 7440-23-5 D903/01/13 16:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 16.7J ug/L 1 03/06/13 12:23 7429-90-503/01/13 16:0050.0 6.4
Antimony 0.24J ug/L 1 03/06/13 12:23 7440-36-003/01/13 16:001.0 0.030
Arsenic 2.5 ug/L 1 03/06/13 12:23 7440-38-203/01/13 16:001.0 0.050
Barium 88.3 ug/L 1 03/06/13 12:23 7440-39-303/01/13 16:001.0 0.080
Beryllium ND ug/L 1 03/06/13 12:23 7440-41-703/01/13 16:000.50 0.050
Cadmium 0.44J ug/L 1 03/06/13 12:23 7440-43-903/01/13 16:000.50 0.050
Chromium 0.30J ug/L 1 03/06/13 12:23 7440-47-303/01/13 16:001.0 0.070
Cobalt 0.11J ug/L 1 03/06/13 12:23 7440-48-403/01/13 16:001.0 0.080
Copper 0.28J ug/L 1 03/06/13 12:23 7440-50-803/01/13 16:001.0 0.12
Iron 48.4J ug/L 1 03/06/13 12:23 7439-89-603/01/13 16:0050.0 3.0
Lead 0.090J ug/L 1 03/06/13 12:23 7439-92-103/01/13 16:001.0 0.030
Manganese 1320 ug/L 1 03/06/13 12:23 7439-96-503/01/13 16:001.0 0.14
Molybdenum 0.23J ug/L 1 03/06/13 12:23 7439-98-703/01/13 16:001.0 0.12
Nickel ND ug/L 2 03/06/13 13:17 7440-02-0 D303/01/13 16:002.0 0.14
Selenium ND ug/L 1 03/06/13 12:23 7782-49-203/01/13 16:001.0 0.14
Silver ND ug/L 1 03/06/13 12:23 7440-22-403/01/13 16:000.50 0.010
Thallium ND ug/L 1 03/06/13 12:23 7440-28-003/01/13 16:001.0 0.020
Vanadium 0.36J ug/L 1 03/06/13 12:23 7440-62-203/01/13 16:001.0 0.11
Zinc 249 ug/L 1 03/06/13 12:23 7440-66-603/01/13 16:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 13.8J ug/L 1 03/06/13 13:05 7429-90-503/01/13 16:0050.0 6.4
Antimony, Dissolved 0.18J ug/L 1 03/06/13 13:05 7440-36-003/01/13 16:001.0 0.030
Arsenic, Dissolved 1.2 ug/L 1 03/06/13 13:05 7440-38-203/01/13 16:001.0 0.050
Barium, Dissolved 89.6 ug/L 1 03/06/13 13:05 7440-39-3 D903/01/13 16:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/06/13 13:05 7440-41-703/01/13 16:000.50 0.050
Cadmium, Dissolved ND ug/L 1 03/06/13 13:05 7440-43-903/01/13 16:000.50 0.050
Chromium, Dissolved 0.34J ug/L 1 03/06/13 13:05 7440-47-303/01/13 16:001.0 0.070
Cobalt, Dissolved ND ug/L 1 03/06/13 13:05 7440-48-403/01/13 16:001.0 0.080
Copper, Dissolved 0.13J ug/L 1 03/06/13 13:05 7440-50-803/01/13 16:001.0 0.12
Iron, Dissolved 20.4J ug/L 1 03/06/13 13:05 7439-89-603/01/13 16:0050.0 3.0
Lead, Dissolved ND ug/L 1 03/06/13 13:05 7439-92-103/01/13 16:001.0 0.030
Manganese, Dissolved 1320 ug/L 1 03/06/13 13:05 7439-96-5 D903/01/13 16:001.0 0.14
Molybdenum, Dissolved ND ug/L 1 03/06/13 13:05 7439-98-703/01/13 16:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Sample: WETLAND OUT 130227 Lab ID: 60139383003 Collected: 02/27/13 13:00 Received: 02/28/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 2 03/06/13 13:21 7440-02-0 D303/01/13 16:002.0 0.14
Selenium, Dissolved ND ug/L 1 03/06/13 13:05 7782-49-203/01/13 16:001.0 0.14
Silver, Dissolved ND ug/L 1 03/06/13 13:05 7440-22-403/01/13 16:000.50 0.010
Thallium, Dissolved ND ug/L 1 03/06/13 13:05 7440-28-003/01/13 16:001.0 0.020
Vanadium, Dissolved 0.28J ug/L 1 03/06/13 13:05 7440-62-203/01/13 16:001.0 0.11
Zinc, Dissolved 1.9J ug/L 1 03/06/13 13:05 7440-66-603/01/13 16:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 74.7 mg/L 1 03/05/13 13:42 L202/28/13 15:592.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 581 mg/L 50 03/02/13 18:21 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 15.5 mg/L 10 03/06/13 17:15 7440-44-05.0 0.41
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21707
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1146853

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Matrix: Water

Analyzed

Calcium ug/L ND 100 03/06/13 13:41
Magnesium ug/L ND 50.0 03/06/13 13:41
Potassium ug/L ND 500 03/06/13 13:41
Sodium ug/L 25.9J 500 03/06/13 13:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146854LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 945010000 94 85-115
Magnesium ug/L 970010000 97 85-115
Potassium ug/L 973010000 97 85-115
Sodium ug/L 1000010000 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1146855MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139383002

1146856

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 120 70-130212 3 910000257000 269000 278000
Magnesium ug/L 10000 86 70-130103 6 91000020900 29500 31200
Potassium ug/L 10000 103 70-130107 2 7100007280 17600 18000
Sodium ug/L 10000 105 70-130113 3 81000013000 23500 24200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21706
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1146848

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/06/13 12:37
Magnesium, Dissolved ug/L ND 50.0 03/06/13 12:37
Potassium, Dissolved ug/L ND 500 03/06/13 12:37
Sodium, Dissolved ug/L 30.1J 500 03/06/13 12:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146849LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1030010000 103 85-115
Magnesium, Dissolved ug/L 1060010000 106 85-115
Potassium, Dissolved ug/L 1050010000 105 85-115
Sodium, Dissolved ug/L 1090010000 109 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1146850MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139383002

1146851

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 140 70-130209 2 910000259000 273000 280000
Magnesium, Dissolved ug/L 10000 92 70-130104 4 91000021500 30700 31900
Potassium, Dissolved ug/L 10000 104 70-130108 2 7100007560 18000 18400
Sodium, Dissolved ug/L 10000 109 70-130113 2 81000013300 24200 24600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21708
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1146857

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 03/06/13 11:54
Antimony ug/L ND 1.0 03/06/13 11:54
Arsenic ug/L ND 1.0 03/06/13 11:54
Barium ug/L ND 1.0 03/06/13 11:54
Beryllium ug/L ND 0.50 03/06/13 11:54
Cadmium ug/L ND 0.50 03/06/13 11:54
Chromium ug/L ND 1.0 03/06/13 11:54
Cobalt ug/L ND 1.0 03/06/13 11:54
Copper ug/L ND 1.0 03/06/13 11:54
Iron ug/L ND 50.0 03/06/13 11:54
Lead ug/L ND 1.0 03/06/13 11:54
Manganese ug/L ND 1.0 03/06/13 11:54
Molybdenum ug/L ND 1.0 03/06/13 11:54
Nickel ug/L ND 1.0 03/06/13 11:54
Selenium ug/L ND 1.0 03/06/13 11:54
Silver ug/L ND 0.50 03/06/13 11:54
Thallium ug/L ND 1.0 03/06/13 11:54
Vanadium ug/L ND 1.0 03/06/13 11:54
Zinc ug/L ND 10.0 03/06/13 11:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146858LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 10101000 101 85-115
Antimony ug/L 40.340 101 85-115
Arsenic ug/L 41.940 105 85-115
Barium ug/L 39.640 99 85-115
Beryllium ug/L 39.140 98 85-115
Cadmium ug/L 40.540 101 85-115
Chromium ug/L 40.240 100 85-115
Cobalt ug/L 39.640 99 85-115
Copper ug/L 40.640 102 85-115
Iron ug/L 9441000 94 85-115
Lead ug/L 39.040 98 85-115
Manganese ug/L 40.140 100 85-115
Molybdenum ug/L 41.040 102 85-115
Nickel ug/L 40.940 102 85-115
Selenium ug/L 40.940 102 85-115
Silver ug/L 19.820 99 85-115
Thallium ug/L 38.940 97 85-115
Vanadium ug/L 39.940 100 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146858LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 107100 107 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1146859MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139383001

1146860

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 95 70-13093 2 201000185 1140 1110
Antimony ug/L 40 99 70-13097 3 20400.24J 39.9 38.9
Arsenic ug/L 40 106 70-130102 4 20400.48J 42.9 41.3
Barium ug/L 40 98 70-13094 2 204019.7 58.8 57.5
Beryllium ug/L 40 83 70-13081 3 20400.21J 33.4 32.6
Cadmium ug/L 40 95 70-13093 2 204010.9 49.0 48.0
Chromium ug/L 40 99 70-13095 4 20400.31J 39.9 38.4
Cobalt ug/L 40 96 70-13093 2 20402.3 40.6 39.6
Copper ug/L 40 92 70-13090 1 204040.9 77.5 76.7
Iron ug/L 1000 90 70-13086 1 2010002230 3130 3090
Lead ug/L 40 100 70-13096 3 20404.1 44.0 42.6
Manganese ug/L M140 45 70-130-5 1 20401690 1700 1680
Molybdenum ug/L 40 104 70-130100 3 204016.5 58.3 56.5
Nickel ug/L 40 94 70-13091 3 20402.3 39.7 38.7
Selenium ug/L 40 100 70-13097 3 2040ND 40.1 39.1
Silver ug/L 20 91 70-13088 4 20200.041J 18.3 17.7
Thallium ug/L 40 100 70-13097 3 20400.14J 40.3 39.1
Vanadium ug/L 40 103 70-13097 6 2040ND 41.0 38.8
Zinc ug/L M1100 63 70-13052 1 201002060 2120 2110
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21705
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1146840

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 03/06/13 12:36
Antimony, Dissolved ug/L ND 1.0 03/06/13 12:36
Arsenic, Dissolved ug/L ND 1.0 03/06/13 12:36
Barium, Dissolved ug/L ND 1.0 03/06/13 12:36
Beryllium, Dissolved ug/L ND 0.50 03/06/13 12:36
Cadmium, Dissolved ug/L ND 0.50 03/06/13 12:36
Chromium, Dissolved ug/L ND 1.0 03/06/13 12:36
Cobalt, Dissolved ug/L ND 1.0 03/06/13 12:36
Copper, Dissolved ug/L ND 1.0 03/06/13 12:36
Iron, Dissolved ug/L ND 50.0 03/06/13 12:36
Lead, Dissolved ug/L ND 1.0 03/06/13 12:36
Manganese, Dissolved ug/L ND 1.0 03/06/13 12:36
Molybdenum, Dissolved ug/L ND 1.0 03/06/13 12:36
Nickel, Dissolved ug/L ND 1.0 03/06/13 12:36
Selenium, Dissolved ug/L ND 1.0 03/06/13 12:36
Silver, Dissolved ug/L ND 0.50 03/06/13 12:36
Thallium, Dissolved ug/L ND 1.0 03/06/13 12:36
Vanadium, Dissolved ug/L ND 1.0 03/06/13 12:36
Zinc, Dissolved ug/L ND 10.0 03/06/13 12:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146841LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 10101000 101 85-115
Antimony, Dissolved ug/L 41.240 103 85-115
Arsenic, Dissolved ug/L 42.040 105 85-115
Barium, Dissolved ug/L 40.140 100 85-115
Beryllium, Dissolved ug/L 38.640 96 85-115
Cadmium, Dissolved ug/L 40.740 102 85-115
Chromium, Dissolved ug/L 40.840 102 85-115
Cobalt, Dissolved ug/L 39.740 99 85-115
Copper, Dissolved ug/L 44.340 111 85-115
Iron, Dissolved ug/L 9561000 96 85-115
Lead, Dissolved ug/L 39.440 99 85-115
Manganese, Dissolved ug/L 40.740 102 85-115
Molybdenum, Dissolved ug/L 40.640 102 85-115
Nickel, Dissolved ug/L 41.240 103 85-115
Selenium, Dissolved ug/L 41.240 103 85-115
Silver, Dissolved ug/L 19.820 99 85-115
Thallium, Dissolved ug/L 39.440 99 85-115
Vanadium, Dissolved ug/L 40.540 101 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146841LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 111100 111 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1146842MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139383001

1146843

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 95 70-13094 1 201000ND 956 950
Antimony, Dissolved ug/L 40 100 70-13099 1 20400.21J 40.2 39.8
Arsenic, Dissolved ug/L 40 107 70-130106 1 20400.16J 42.9 42.6
Barium, Dissolved ug/L 40 98 70-13098 0 204018.8 58.1 57.9
Beryllium, Dissolved ug/L 40 83 70-13082 0 2040ND 33.1 33.0
Cadmium, Dissolved ug/L 40 96 70-13096 0 20409.4 47.9 47.8
Chromium, Dissolved ug/L 40 99 70-13098 1 20400.27J 39.7 39.3
Cobalt, Dissolved ug/L 40 94 70-13095 1 20402.3 39.9 40.1
Copper, Dissolved ug/L 40 92 70-13091 0 20402.0 38.7 38.5
Iron, Dissolved ug/L 1000 91 70-13091 0 2010006.3J 917 921
Lead, Dissolved ug/L 40 99 70-13099 0 2040ND 39.8 39.7
Manganese, Dissolved ug/L 40 130 70-130102 1 20401630 1680 1670
Molybdenum, Dissolved ug/L 40 106 70-130105 0 204015.7 58.0 57.7
Nickel, Dissolved ug/L 40 95 70-13094 1 20402.1 40.1 39.8
Selenium, Dissolved ug/L 40 102 70-13099 3 2040ND 40.9 39.7
Silver, Dissolved ug/L 20 91 70-13090 0 20200.030J 18.2 18.1
Thallium, Dissolved ug/L 40 100 70-130100 0 20400.14J 40.2 40.1
Vanadium, Dissolved ug/L 40 102 70-130102 0 2040ND 40.8 41.0
Zinc, Dissolved ug/L 100 104 70-130108 0 201001740 1840 1850
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/39972
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60139383001, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1146100

Associated Lab Samples: 60139383001, 60139383003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 03/05/13 12:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1146101LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 139 L0198 70 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60139378001
1146102SAMPLE DUPLICATE:

BOD, 5 day mg/L 1440 5 171360
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23715
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1147209

Associated Lab Samples: 60139383001, 60139383002, 60139383003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 03/02/13 09:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1147210LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1147211MATRIX SPIKE SAMPLE:
MSSpike

Result
60139383001

Sulfate mg/L 852250 90 61-119628

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1147212MATRIX SPIKE SAMPLE:
MSSpike

Result
60139383002

Sulfate mg/L 854250 93 61-119621
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16484
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60139383001, 60139383003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 756007

Associated Lab Samples: 60139383001, 60139383003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 03/05/13 04:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

756008LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

756009MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139266001

756010

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 15 110 80-120111 0 201510.4 26.9 27.0
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QUALIFIERS

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Analyte recovery in the laboratory control sample (LCS) was outside QC limits.L0
Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated
samples may be biased low.

L2

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60139383
RICO- ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60139383001 MPRP/21707 ICP/17411ROCK DRAIN IN 130227 EPA 200.7 EPA 200.7
60139383002 MPRP/21707 ICP/17411ROCK DRAIN MP 130227 EPA 200.7 EPA 200.7
60139383003 MPRP/21707 ICP/17411WETLAND OUT 130227 EPA 200.7 EPA 200.7

60139383001 MPRP/21706 ICP/17410ROCK DRAIN IN 130227 EPA 200.7 EPA 200.7
60139383002 MPRP/21706 ICP/17410ROCK DRAIN MP 130227 EPA 200.7 EPA 200.7
60139383003 MPRP/21706 ICP/17410WETLAND OUT 130227 EPA 200.7 EPA 200.7

60139383001 MPRP/21708 ICPM/2080ROCK DRAIN IN 130227 EPA 200.8 EPA 200.8
60139383002 MPRP/21708 ICPM/2080ROCK DRAIN MP 130227 EPA 200.8 EPA 200.8
60139383003 MPRP/21708 ICPM/2080WETLAND OUT 130227 EPA 200.8 EPA 200.8

60139383001 MPRP/21705 ICPM/2079ROCK DRAIN IN 130227 EPA 200.8 EPA 200.8
60139383002 MPRP/21705 ICPM/2079ROCK DRAIN MP 130227 EPA 200.8 EPA 200.8
60139383003 MPRP/21705 ICPM/2079WETLAND OUT 130227 EPA 200.8 EPA 200.8

60139383001 WET/39972 WET/40046ROCK DRAIN IN 130227 SM 5210B SM 5210B
60139383003 WET/39972 WET/40046WETLAND OUT 130227 SM 5210B SM 5210B

60139383001 WETA/23715ROCK DRAIN IN 130227 EPA 300.0
60139383002 WETA/23715ROCK DRAIN MP 130227 EPA 300.0
60139383003 WETA/23715WETLAND OUT 130227 EPA 300.0

60139383001 WETA/16484ROCK DRAIN IN 130227 SM 5310C
60139383003 WETA/16484WETLAND OUT 130227 SM 5310C
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March 20, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60139873

60139873
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on March 07, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60139873001 ROCK DRAIN IN 130306 Water 03/06/13 09:55 03/07/13 11:15

60139873002 ROCK DRAIN MP 130306 Water 03/06/13 10:35 03/07/13 11:15

60139873003 WETLAND OUT 130306 Water 03/06/13 11:05 03/07/13 11:15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 3 of 34



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60139873001 ROCK DRAIN IN 130306 EPA 200.7 5 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ

60139873002 ROCK DRAIN MP 130306 EPA 200.7 5 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

EPA 300.0 1 PASI-KAJM

60139873003 WETLAND OUT 130306 EPA 200.7 5 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 18 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KJMC1

EPA 300.0 1 PASI-KAJM

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 20, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 20, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 20, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21784
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139873001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1151076)

• Manganese
• MSD  (Lab ID: 1151077)

• Manganese

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21784
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130306  (Lab ID: 60139873002)
• Nickel
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 20, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21781
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60139873001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1151066)

• Manganese, Dissolved
• Zinc, Dissolved

• MSD  (Lab ID: 1151067)
• Zinc, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21781
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130306  (Lab ID: 60139873001)
• Antimony, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 20, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21781
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130306  (Lab ID: 60139873002)
• Antimony, Dissolved

• WETLAND OUT 130306  (Lab ID: 60139873003)
• Antimony, Dissolved

• ROCK DRAIN MP 130306  (Lab ID: 60139873002)
• Copper, Dissolved
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: March 20, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: March 20, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: March 20, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130306 Lab ID: 60139873001 Collected: 03/06/13 09:55 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 247000 ug/L 1 03/11/13 15:33 7440-70-203/11/13 10:00100 10.4
Iron 1720 ug/L 1 03/12/13 10:39 7439-89-603/11/13 10:0050.0 11.6
Magnesium 20600 ug/L 1 03/12/13 10:39 7439-95-403/11/13 10:0050.0 6.5
Potassium 6170 ug/L 1 03/11/13 15:33 7440-09-703/11/13 10:00500 44.4
Sodium 12000 ug/L 1 03/11/13 15:33 7440-23-503/11/13 10:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 248000 ug/L 1 03/11/13 15:11 7440-70-2 D903/11/13 10:00100 10.4
Magnesium, Dissolved 20600 ug/L 1 03/12/13 11:12 7439-95-4 D903/11/13 10:0050.0 6.5
Potassium, Dissolved 6250 ug/L 1 03/11/13 15:11 7440-09-7 D903/11/13 10:00500 44.4
Sodium, Dissolved 12200 ug/L 1 03/11/13 15:11 7440-23-5 D903/11/13 10:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 137 ug/L 1 03/11/13 15:09 7429-90-503/11/13 10:0050.0 6.4
Antimony 0.23J ug/L 1 03/11/13 15:09 7440-36-003/11/13 10:001.0 0.030
Arsenic 0.29J ug/L 1 03/11/13 15:09 7440-38-203/11/13 10:001.0 0.050
Barium 18.8 ug/L 1 03/11/13 15:09 7440-39-303/11/13 10:001.0 0.080
Beryllium 0.15J ug/L 1 03/11/13 15:09 7440-41-703/11/13 10:000.50 0.050
Cadmium 10 ug/L 1 03/11/13 15:09 7440-43-903/11/13 10:000.50 0.050
Chromium 0.84J ug/L 1 03/11/13 15:09 7440-47-303/11/13 10:001.0 0.070
Cobalt 2.0 ug/L 1 03/11/13 15:09 7440-48-403/11/13 10:001.0 0.080
Copper 27.4 ug/L 1 03/11/13 15:09 7440-50-803/11/13 10:001.0 0.12
Lead 2.9 ug/L 1 03/11/13 15:09 7439-92-103/11/13 10:001.0 0.030
Manganese 1560 ug/L 1 03/11/13 15:09 7439-96-5 M103/11/13 10:001.0 0.14
Molybdenum 15.5 ug/L 1 03/11/13 15:09 7439-98-703/11/13 10:001.0 0.12
Nickel 2.4 ug/L 1 03/11/13 15:09 7440-02-003/11/13 10:001.0 0.070
Selenium ND ug/L 1 03/11/13 15:09 7782-49-203/11/13 10:001.0 0.14
Silver 0.033J ug/L 1 03/11/13 15:09 7440-22-403/11/13 10:000.50 0.010
Thallium 0.14J ug/L 1 03/11/13 15:09 7440-28-003/11/13 10:001.0 0.020
Vanadium ND ug/L 1 03/11/13 15:09 7440-62-203/11/13 10:001.0 0.11
Zinc 1680 ug/L 1 03/11/13 15:09 7440-66-603/11/13 10:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/11/13 14:28 7429-90-503/11/13 10:0050.0 6.4
Antimony, Dissolved 0.22J ug/L 1 03/11/13 14:28 7440-36-0 B03/11/13 10:001.0 0.030
Arsenic, Dissolved 0.064J ug/L 1 03/11/13 14:28 7440-38-203/11/13 10:001.0 0.050
Barium, Dissolved 18.3 ug/L 1 03/11/13 14:28 7440-39-303/11/13 10:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/11/13 14:28 7440-41-703/11/13 10:000.50 0.050
Cadmium, Dissolved 8.7 ug/L 1 03/11/13 14:28 7440-43-903/11/13 10:000.50 0.050
Chromium, Dissolved 0.25J ug/L 1 03/11/13 14:28 7440-47-303/11/13 10:001.0 0.070
Cobalt, Dissolved 2.1 ug/L 1 03/11/13 14:28 7440-48-4 D903/11/13 10:001.0 0.080
Copper, Dissolved 2.0 ug/L 1 03/11/13 14:28 7440-50-803/11/13 10:001.0 0.12
Iron, Dissolved 5.9J ug/L 1 03/11/13 14:28 7439-89-603/11/13 10:0050.0 3.0
Lead, Dissolved 0.037J ug/L 1 03/11/13 14:28 7439-92-103/11/13 10:001.0 0.030
Manganese, Dissolved 1580 ug/L 1 03/11/13 14:28 7439-96-5 D9,M103/11/13 10:001.0 0.14
Molybdenum, Dissolved 15.4 ug/L 1 03/11/13 14:28 7439-98-703/11/13 10:001.0 0.12

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/20/2013 11:12 AM Page 13 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 13 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130306 Lab ID: 60139873001 Collected: 03/06/13 09:55 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.4 ug/L 1 03/11/13 14:28 7440-02-003/11/13 10:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/11/13 14:28 7782-49-203/11/13 10:001.0 0.14
Silver, Dissolved 0.038J ug/L 1 03/11/13 14:28 7440-22-403/11/13 10:000.50 0.010
Thallium, Dissolved 0.13J ug/L 1 03/11/13 14:28 7440-28-003/11/13 10:001.0 0.020
Vanadium, Dissolved ND ug/L 1 03/11/13 14:28 7440-62-203/11/13 10:001.0 0.11
Zinc, Dissolved 1520 ug/L 1 03/11/13 14:28 7440-66-6 M103/11/13 10:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 03/12/13 17:1503/07/13 18:132.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 613 mg/L 50 03/08/13 15:17 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.15J mg/L 1 03/12/13 12:41 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130306 Lab ID: 60139873002 Collected: 03/06/13 10:35 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 245000 ug/L 1 03/11/13 15:37 7440-70-203/11/13 10:00100 10.4
Iron 295 ug/L 1 03/12/13 10:47 7439-89-603/11/13 10:0050.0 11.6
Magnesium 20600 ug/L 1 03/12/13 10:47 7439-95-403/11/13 10:0050.0 6.5
Potassium 6590 ug/L 1 03/11/13 15:37 7440-09-703/11/13 10:00500 44.4
Sodium 12100 ug/L 1 03/11/13 15:37 7440-23-503/11/13 10:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 246000 ug/L 1 03/11/13 15:16 7440-70-2 D903/11/13 10:00100 10.4
Magnesium, Dissolved 20500 ug/L 1 03/12/13 11:21 7439-95-403/11/13 10:0050.0 6.5
Potassium, Dissolved 6630 ug/L 1 03/11/13 15:16 7440-09-7 D903/11/13 10:00500 44.4
Sodium, Dissolved 12000 ug/L 1 03/11/13 15:16 7440-23-503/11/13 10:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 32.2J ug/L 1 03/11/13 15:26 7429-90-503/11/13 10:0050.0 6.4
Antimony 0.18J ug/L 1 03/11/13 15:26 7440-36-003/11/13 10:001.0 0.030
Arsenic 0.079J ug/L 1 03/11/13 15:26 7440-38-203/11/13 10:001.0 0.050
Barium 17.6 ug/L 1 03/11/13 15:26 7440-39-303/11/13 10:001.0 0.080
Beryllium ND ug/L 1 03/11/13 15:26 7440-41-703/11/13 10:000.50 0.050
Cadmium 4.9 ug/L 1 03/11/13 15:26 7440-43-903/11/13 10:000.50 0.050
Chromium 0.29J ug/L 1 03/11/13 15:26 7440-47-303/11/13 10:001.0 0.070
Cobalt ND ug/L 1 03/11/13 15:26 7440-48-403/11/13 10:001.0 0.080
Copper 4.0 ug/L 1 03/11/13 15:26 7440-50-803/11/13 10:001.0 0.12
Lead 0.47J ug/L 1 03/11/13 15:26 7439-92-103/11/13 10:001.0 0.030
Manganese 48.2 ug/L 1 03/11/13 15:26 7439-96-503/11/13 10:001.0 0.14
Molybdenum 12.2 ug/L 1 03/11/13 15:26 7439-98-703/11/13 10:001.0 0.12
Nickel 1.3 ug/L 1 03/11/13 15:26 7440-02-0 B03/11/13 10:001.0 0.070
Selenium ND ug/L 1 03/11/13 15:26 7782-49-203/11/13 10:001.0 0.14
Silver 0.034J ug/L 1 03/11/13 15:26 7440-22-403/11/13 10:000.50 0.010
Thallium 0.10J ug/L 1 03/11/13 15:26 7440-28-003/11/13 10:001.0 0.020
Vanadium 0.39J ug/L 1 03/11/13 15:26 7440-62-203/11/13 10:001.0 0.11
Zinc 886 ug/L 1 03/11/13 15:26 7440-66-603/11/13 10:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/11/13 14:44 7429-90-503/11/13 10:0050.0 6.4
Antimony, Dissolved 0.21J ug/L 1 03/11/13 14:44 7440-36-0 B03/11/13 10:001.0 0.030
Arsenic, Dissolved 0.072J ug/L 1 03/11/13 14:44 7440-38-203/11/13 10:001.0 0.050
Barium, Dissolved 17.4 ug/L 1 03/11/13 14:44 7440-39-303/11/13 10:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/11/13 14:44 7440-41-703/11/13 10:000.50 0.050
Cadmium, Dissolved 4.9 ug/L 1 03/11/13 14:44 7440-43-903/11/13 10:000.50 0.050
Chromium, Dissolved 0.33J ug/L 1 03/11/13 14:44 7440-47-303/11/13 10:001.0 0.070
Cobalt, Dissolved ND ug/L 1 03/11/13 14:44 7440-48-403/11/13 10:001.0 0.080
Copper, Dissolved 0.94J ug/L 1 03/11/13 14:44 7440-50-803/11/13 10:001.0 0.12
Iron, Dissolved 3.6J ug/L 1 03/11/13 14:44 7439-89-603/11/13 10:0050.0 3.0
Lead, Dissolved 0.073J ug/L 1 03/11/13 14:44 7439-92-103/11/13 10:001.0 0.030
Manganese, Dissolved 49.0 ug/L 1 03/11/13 14:44 7439-96-5 D903/11/13 10:001.0 0.14
Molybdenum, Dissolved 12.5 ug/L 1 03/11/13 14:44 7439-98-7 D903/11/13 10:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130306 Lab ID: 60139873002 Collected: 03/06/13 10:35 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 1.2 ug/L 1 03/11/13 14:44 7440-02-003/11/13 10:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/11/13 14:44 7782-49-203/11/13 10:001.0 0.14
Silver, Dissolved 0.035J ug/L 1 03/11/13 14:44 7440-22-403/11/13 10:000.50 0.010
Thallium, Dissolved 0.10J ug/L 1 03/11/13 14:44 7440-28-003/11/13 10:001.0 0.020
Vanadium, Dissolved 0.12J ug/L 1 03/11/13 14:44 7440-62-203/11/13 10:001.0 0.11
Zinc, Dissolved 898 ug/L 1 03/11/13 14:44 7440-66-6 D903/11/13 10:0010.0 1.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 607 mg/L 50 03/09/13 12:20 14808-79-850.0 3.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130306 Lab ID: 60139873003 Collected: 03/06/13 11:05 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 256000 ug/L 1 03/11/13 16:05 7440-70-203/11/13 10:00100 10.4
Iron 41.9J ug/L 1 03/12/13 10:49 7439-89-603/11/13 10:0050.0 11.6
Magnesium 20800 ug/L 1 03/12/13 10:49 7439-95-403/11/13 10:0050.0 6.5
Potassium 9120 ug/L 1 03/11/13 16:05 7440-09-703/11/13 10:00500 44.4
Sodium 12500 ug/L 1 03/11/13 16:05 7440-23-503/11/13 10:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 262000 ug/L 1 03/11/13 15:22 7440-70-2 D903/11/13 10:00100 10.4
Magnesium, Dissolved 20700 ug/L 1 03/12/13 11:23 7439-95-403/11/13 10:0050.0 6.5
Potassium, Dissolved 8460 ug/L 1 03/11/13 15:22 7440-09-703/11/13 10:00500 44.4
Sodium, Dissolved 11900 ug/L 1 03/11/13 15:22 7440-23-503/11/13 10:00500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 18.1J ug/L 1 03/11/13 15:30 7429-90-503/11/13 10:0050.0 6.4
Antimony 0.27J ug/L 1 03/11/13 15:30 7440-36-003/11/13 10:001.0 0.030
Arsenic 2.4 ug/L 1 03/11/13 15:30 7440-38-203/11/13 10:001.0 0.050
Barium 87.3 ug/L 1 03/11/13 15:30 7440-39-303/11/13 10:001.0 0.080
Beryllium ND ug/L 1 03/11/13 15:30 7440-41-703/11/13 10:000.50 0.050
Cadmium 0.45J ug/L 1 03/11/13 15:30 7440-43-903/11/13 10:000.50 0.050
Chromium 0.29J ug/L 1 03/11/13 15:30 7440-47-303/11/13 10:001.0 0.070
Cobalt 0.12J ug/L 1 03/11/13 15:30 7440-48-403/11/13 10:001.0 0.080
Copper 0.26J ug/L 1 03/11/13 15:30 7440-50-803/11/13 10:001.0 0.12
Lead 0.42J ug/L 1 03/11/13 15:30 7439-92-103/11/13 10:001.0 0.030
Manganese 1110 ug/L 1 03/11/13 15:30 7439-96-503/11/13 10:001.0 0.14
Molybdenum 0.16J ug/L 1 03/11/13 15:30 7439-98-703/11/13 10:001.0 0.12
Nickel ND ug/L 1 03/11/13 15:30 7440-02-003/11/13 10:001.0 0.070
Selenium ND ug/L 1 03/11/13 15:30 7782-49-203/11/13 10:001.0 0.14
Silver ND ug/L 1 03/11/13 15:30 7440-22-403/11/13 10:000.50 0.010
Thallium ND ug/L 1 03/11/13 15:30 7440-28-003/11/13 10:001.0 0.020
Vanadium 0.50J ug/L 1 03/11/13 15:30 7440-62-203/11/13 10:001.0 0.11
Zinc 186 ug/L 1 03/11/13 15:30 7440-66-603/11/13 10:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 13.8J ug/L 1 03/11/13 14:48 7429-90-503/11/13 10:0050.0 6.4
Antimony, Dissolved 0.18J ug/L 1 03/11/13 14:48 7440-36-0 B03/11/13 10:001.0 0.030
Arsenic, Dissolved 1.1 ug/L 1 03/11/13 14:48 7440-38-203/11/13 10:001.0 0.050
Barium, Dissolved 85.5 ug/L 1 03/11/13 14:48 7440-39-303/11/13 10:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/11/13 14:48 7440-41-703/11/13 10:000.50 0.050
Cadmium, Dissolved ND ug/L 1 03/11/13 14:48 7440-43-903/11/13 10:000.50 0.050
Chromium, Dissolved 0.26J ug/L 1 03/11/13 14:48 7440-47-303/11/13 10:001.0 0.070
Cobalt, Dissolved ND ug/L 1 03/11/13 14:48 7440-48-403/11/13 10:001.0 0.080
Copper, Dissolved 0.16J ug/L 1 03/11/13 14:48 7440-50-803/11/13 10:001.0 0.12
Iron, Dissolved 14.3J ug/L 1 03/11/13 14:48 7439-89-603/11/13 10:0050.0 3.0
Lead, Dissolved ND ug/L 1 03/11/13 14:48 7439-92-103/11/13 10:001.0 0.030
Manganese, Dissolved 1100 ug/L 1 03/11/13 14:48 7439-96-503/11/13 10:001.0 0.14
Molybdenum, Dissolved ND ug/L 1 03/11/13 14:48 7439-98-703/11/13 10:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130306 Lab ID: 60139873003 Collected: 03/06/13 11:05 Received: 03/07/13 11:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 03/11/13 14:48 7440-02-003/11/13 10:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/11/13 14:48 7782-49-203/11/13 10:001.0 0.14
Silver, Dissolved ND ug/L 1 03/11/13 14:48 7440-22-403/11/13 10:000.50 0.010
Thallium, Dissolved 0.079J ug/L 1 03/11/13 14:48 7440-28-003/11/13 10:001.0 0.020
Vanadium, Dissolved 0.27J ug/L 1 03/11/13 14:48 7440-62-203/11/13 10:001.0 0.11
Zinc, Dissolved 2.2J ug/L 1 03/11/13 14:48 7440-66-603/11/13 10:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 78.2 mg/L 1 03/13/13 12:2903/08/13 10:242.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 531 mg/L 50 03/08/13 16:45 14808-79-850.0 3.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 1.7 mg/L 1 03/12/13 13:35 7440-44-00.50 0.041
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21785
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1151078

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Matrix: Water

Analyzed

Calcium ug/L 44.4J 100 03/11/13 15:24
Iron ug/L ND 50.0 03/12/13 10:34
Magnesium ug/L 13.0J 50.0 03/12/13 10:34
Potassium ug/L ND 500 03/11/13 15:24
Sodium ug/L ND 500 03/11/13 15:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1151079LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 962010000 96 85-115
Iron ug/L 1010010000 101 85-115
Magnesium ug/L 1050010000 105 85-115
Potassium ug/L 1010010000 101 85-115
Sodium ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1151080MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139873002

1151081

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 108 70-130122 1 910000245000 256000 258000
Iron ug/L 10000 103 70-130101 2 1010000295 10600 10400
Magnesium ug/L 10000 102 70-130101 0 91000020600 30800 30700
Potassium ug/L 10000 102 70-130101 1 7100006590 16800 16700
Sodium ug/L 10000 107 70-130106 1 81000012100 22800 22700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21782
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1151068

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/11/13 15:07
Magnesium, Dissolved ug/L 13.8J 50.0 03/12/13 11:08
Potassium, Dissolved ug/L 56.0J 500 03/11/13 15:07
Sodium, Dissolved ug/L ND 500 03/11/13 15:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1151069LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 992010000 99 85-115
Magnesium, Dissolved ug/L 1050010000 105 85-115
Potassium, Dissolved ug/L 967010000 97 85-115
Sodium, Dissolved ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1151070MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139873002

1151071

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 74 70-13095 1 910000246000 253000 255000
Magnesium, Dissolved ug/L 10000 99 70-130101 0 91000020500 30400 30500
Potassium, Dissolved ug/L 10000 101 70-130101 0 7100006630 16700 16800
Sodium, Dissolved ug/L 10000 106 70-130107 0 81000012000 22600 22800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21784
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1151074

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 03/11/13 15:01
Antimony ug/L ND 1.0 03/11/13 15:01
Arsenic ug/L ND 1.0 03/11/13 15:01
Barium ug/L ND 1.0 03/11/13 15:01
Beryllium ug/L ND 0.50 03/11/13 15:01
Cadmium ug/L ND 0.50 03/11/13 15:01
Chromium ug/L ND 1.0 03/11/13 15:01
Cobalt ug/L ND 1.0 03/11/13 15:01
Copper ug/L ND 1.0 03/11/13 15:01
Lead ug/L ND 1.0 03/11/13 15:01
Manganese ug/L 0.16J 1.0 03/11/13 15:01
Molybdenum ug/L ND 1.0 03/11/13 15:01
Nickel ug/L 0.15J 1.0 03/11/13 15:01
Selenium ug/L ND 1.0 03/11/13 15:01
Silver ug/L ND 0.50 03/11/13 15:01
Thallium ug/L ND 1.0 03/11/13 15:01
Vanadium ug/L ND 1.0 03/11/13 15:01
Zinc ug/L 1.8J 10.0 03/11/13 15:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1151075LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9341000 93 85-115
Antimony ug/L 41.040 102 85-115
Arsenic ug/L 39.040 98 85-115
Barium ug/L 39.740 99 85-115
Beryllium ug/L 38.540 96 85-115
Cadmium ug/L 40.540 101 85-115
Chromium ug/L 39.340 98 85-115
Cobalt ug/L 38.240 96 85-115
Copper ug/L 37.740 94 85-115
Lead ug/L 40.340 101 85-115
Manganese ug/L 39.940 100 85-115
Molybdenum ug/L 40.040 100 85-115
Nickel ug/L 38.640 96 85-115
Selenium ug/L 40.340 101 85-115
Silver ug/L 19.620 98 85-115
Thallium ug/L 38.940 97 85-115
Vanadium ug/L 39.040 97 85-115
Zinc ug/L 103100 103 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1151076MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139873001

1151077

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 88 70-13088 0 201000137 1020 1020
Antimony ug/L 40 99 70-13099 1 20400.23J 40.0 39.7
Arsenic ug/L 40 98 70-13097 1 20400.29J 39.5 39.2
Barium ug/L 40 98 70-13097 0 204018.8 57.9 57.7
Beryllium ug/L 40 81 70-13081 1 20400.15J 32.6 32.4
Cadmium ug/L 40 96 70-13096 0 204010 48.4 48.4
Chromium ug/L 40 94 70-13094 0 20400.84J 38.5 38.4
Cobalt ug/L 40 90 70-13090 0 20402.0 38.1 38.0
Copper ug/L 40 87 70-13084 2 204027.4 62.0 61.0
Lead ug/L 40 95 70-13096 1 20402.9 41.0 41.4
Manganese ug/L M140 145 70-130135 0 20401560 1620 1610
Molybdenum ug/L 40 102 70-130101 0 204015.5 56.3 56.0
Nickel ug/L 40 88 70-13088 0 20402.4 37.8 37.6
Selenium ug/L 40 98 70-13098 0 2040ND 39.3 39.2
Silver ug/L 20 90 70-13090 1 20200.033J 18.1 18.0
Thallium ug/L 40 94 70-13095 1 20400.14J 37.5 38.0
Vanadium ug/L 40 98 70-13097 1 2040ND 39.4 39.0
Zinc ug/L 100 94 70-13079 1 201001680 1770 1750
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21781
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1151064

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 03/11/13 14:19
Antimony, Dissolved ug/L 0.035J 1.0 03/11/13 14:19
Arsenic, Dissolved ug/L ND 1.0 03/11/13 14:19
Barium, Dissolved ug/L 0.17J 1.0 03/11/13 14:19
Beryllium, Dissolved ug/L ND 0.50 03/11/13 14:19
Cadmium, Dissolved ug/L ND 0.50 03/11/13 14:19
Chromium, Dissolved ug/L ND 1.0 03/11/13 14:19
Cobalt, Dissolved ug/L ND 1.0 03/11/13 14:19
Copper, Dissolved ug/L ND 1.0 03/11/13 14:19
Iron, Dissolved ug/L ND 50.0 03/11/13 14:19
Lead, Dissolved ug/L ND 1.0 03/11/13 14:19
Manganese, Dissolved ug/L ND 1.0 03/11/13 14:19
Molybdenum, Dissolved ug/L 0.16J 1.0 03/11/13 14:19
Nickel, Dissolved ug/L 0.10J 1.0 03/11/13 14:19
Selenium, Dissolved ug/L ND 1.0 03/11/13 14:19
Silver, Dissolved ug/L ND 0.50 03/11/13 14:19
Thallium, Dissolved ug/L ND 1.0 03/11/13 14:19
Vanadium, Dissolved ug/L ND 1.0 03/11/13 14:19
Zinc, Dissolved ug/L ND 10.0 03/11/13 14:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1151065LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9371000 94 85-115
Antimony, Dissolved ug/L 39.840 99 85-115
Arsenic, Dissolved ug/L 40.640 102 85-115
Barium, Dissolved ug/L 39.140 98 85-115
Beryllium, Dissolved ug/L 39.240 98 85-115
Cadmium, Dissolved ug/L 40.440 101 85-115
Chromium, Dissolved ug/L 40.140 100 85-115
Cobalt, Dissolved ug/L 39.640 99 85-115
Copper, Dissolved ug/L 40.240 100 85-115
Iron, Dissolved ug/L 9471000 95 85-115
Lead, Dissolved ug/L 39.040 98 85-115
Manganese, Dissolved ug/L 40.040 100 85-115
Molybdenum, Dissolved ug/L 40.540 101 85-115
Nickel, Dissolved ug/L 40.640 101 85-115
Selenium, Dissolved ug/L 41.140 103 85-115
Silver, Dissolved ug/L 19.620 98 85-115
Thallium, Dissolved ug/L 37.740 94 85-115
Vanadium, Dissolved ug/L 39.640 99 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1151065LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 106100 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1151066MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139873001

1151067

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 87 70-13089 2 201000ND 877 897
Antimony, Dissolved ug/L 40 96 70-13098 1 20400.22J 38.7 39.2
Arsenic, Dissolved ug/L 40 99 70-13099 0 20400.064J 39.6 39.5
Barium, Dissolved ug/L 40 94 70-13097 2 204018.3 56.0 57.3
Beryllium, Dissolved ug/L 40 80 70-13082 2 2040ND 32.2 32.9
Cadmium, Dissolved ug/L 40 94 70-13096 2 20408.7 46.3 47.2
Chromium, Dissolved ug/L 40 95 70-13096 1 20400.25J 38.3 38.8
Cobalt, Dissolved ug/L 40 91 70-13092 1 20402.1 38.4 38.8
Copper, Dissolved ug/L 40 87 70-13087 0 20402.0 36.8 36.9
Iron, Dissolved ug/L 1000 88 70-13091 3 2010005.9J 889 915
Lead, Dissolved ug/L 40 92 70-13093 1 20400.037J 36.9 37.2
Manganese, Dissolved ug/L M140 25 70-130108 2 20401580 1590 1630
Molybdenum, Dissolved ug/L 40 100 70-130102 2 204015.4 55.3 56.2
Nickel, Dissolved ug/L 40 90 70-13090 0 20402.4 38.2 38.3
Selenium, Dissolved ug/L 40 97 70-13098 1 2040ND 38.9 39.2
Silver, Dissolved ug/L 20 89 70-13090 1 20200.038J 17.9 18.0
Thallium, Dissolved ug/L 40 91 70-13092 2 20400.13J 36.4 37.1
Vanadium, Dissolved ug/L 40 97 70-13098 2 2040ND 38.7 39.4
Zinc, Dissolved ug/L M1100 38 70-13057 1 201001520 1560 1570
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40087
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60139873001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1149533

Associated Lab Samples: 60139873001

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 03/12/13 16:52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1149534LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 205198 104 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60139835002
1149570SAMPLE DUPLICATE:

BOD, 5 day mg/L 155 6 17166
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40098
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1149789

Associated Lab Samples: 60139873003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 03/13/13 11:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1149790LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 195198 99 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60139937001
1149791SAMPLE DUPLICATE:

BOD, 5 day mg/L 82.2 2 1784.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23793
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60139873001, 60139873002, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1149861

Associated Lab Samples: 60139873001, 60139873003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 03/09/13 01:54

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1150493

Associated Lab Samples: 60139873002

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 03/09/13 11:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1149862LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 99 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1150494LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1149863MATRIX SPIKE SAMPLE:
MSSpike

Result
60139873001

Sulfate mg/L 835250 89 61-119613

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1149864MATRIX SPIKE SAMPLE:
MSSpike

Result
60139873002

Sulfate mg/L 807250 80 61-119607
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16584
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60139873001, 60139873003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 758869

Associated Lab Samples: 60139873001, 60139873003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 03/12/13 12:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

758870LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.62.5 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

758871MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139873001

758872

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 108 80-120111 3 202.50.15J 2.9 2.9
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QUALIFIERS

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60139873
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60139873001 MPRP/21785 ICP/17446ROCK DRAIN IN 130306 EPA 200.7 EPA 200.7
60139873002 MPRP/21785 ICP/17446ROCK DRAIN MP 130306 EPA 200.7 EPA 200.7
60139873003 MPRP/21785 ICP/17446WETLAND OUT 130306 EPA 200.7 EPA 200.7

60139873001 MPRP/21782 ICP/17445ROCK DRAIN IN 130306 EPA 200.7 EPA 200.7
60139873002 MPRP/21782 ICP/17445ROCK DRAIN MP 130306 EPA 200.7 EPA 200.7
60139873003 MPRP/21782 ICP/17445WETLAND OUT 130306 EPA 200.7 EPA 200.7

60139873001 MPRP/21784 ICPM/2091ROCK DRAIN IN 130306 EPA 200.8 EPA 200.8
60139873002 MPRP/21784 ICPM/2091ROCK DRAIN MP 130306 EPA 200.8 EPA 200.8
60139873003 MPRP/21784 ICPM/2091WETLAND OUT 130306 EPA 200.8 EPA 200.8

60139873001 MPRP/21781 ICPM/2090ROCK DRAIN IN 130306 EPA 200.8 EPA 200.8
60139873002 MPRP/21781 ICPM/2090ROCK DRAIN MP 130306 EPA 200.8 EPA 200.8
60139873003 MPRP/21781 ICPM/2090WETLAND OUT 130306 EPA 200.8 EPA 200.8

60139873001 WET/40087 WET/40162ROCK DRAIN IN 130306 SM 5210B SM 5210B

60139873003 WET/40098 WET/40175WETLAND OUT 130306 SM 5210B SM 5210B

60139873001 WETA/23793ROCK DRAIN IN 130306 EPA 300.0
60139873002 WETA/23793ROCK DRAIN MP 130306 EPA 300.0
60139873003 WETA/23793WETLAND OUT 130306 EPA 300.0

60139873001 WETA/16584ROCK DRAIN IN 130306 SM 5310C
60139873003 WETA/16584WETLAND OUT 130306 SM 5310C
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~ eAnalytjcal 
~\,Y Pftl'::.e/ub,- C .:JH"I 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60139873 
II I llll 111111111111111 
60139873 

botional 

Courier: Fed Ex D UPS ~ USPS D Client D Commercial D Pace D Other D Proj Due Date: 

Tracking #: 11 ... J33 V<i(J TJ. l(')'.$719 Pace Shipping Label Used? Yes r/J No D 

Custody Seal on Cooler/Box Present: Yes ~ No D Seals intact: Yes dJ No D 

Proi Name: 

Packing Material : Bubbl~ 0 Bubble Bags J Foam O None D Other t!]ZJ'U:..... 
Thermometer Used· ~ 1!f} I T-194 Type of Ice· €i) Blue None D Samples received on ice cooling process has begun 

Cooler Temperature: 0 -h (circle one) 
Date and lnltialL ofLers~examlning 

Temperature should be above freezina to 6°C 
contents: 3 1 /J 

Chain of Custody present: riYes DNo D NIA 1 

des -
Chain of Custodv filled out : DNo O N/A ? 

Chain of c ustody reli nouished: ~Yes DNo DNIA 3. 

Sampler name & sil:lnature on COC · d.ves DNo DNIA 4. 

!Samples arrived within holdina time: ~ Yes DNo DNIA 5. 

!Short Hold Time analvses 1<72hr): "1ves DNo ON/A 13.]oi) 
Rush Turn Around Time requested: #lves DNo ON/A 7. >~~ 
Sufficient volume: tJves DNo D NIA B 

Correct containers used rzf ves D No ON/A 

Pace containers used: cilt'es D No ON/A ~ -

Conta iners intact: C'1ves DNo Q NIA 10. 

Unpreserved 5035A soils frozen w/in 48hrs? DYes DNo e{N/A '11 

Flltered volume received for dissolved tests? ~ Yes DNo DNIA 12. 

Sample labels match COC . Iii Yes DNo ON/A 

Includes date/time/ID/analyses Matrix: ~ 13. 

IAII containers needing preservation have beei:i checked. dives ONo DNIA 

~II containers needing preservation are found to be in 
JYes DNo ON/A ornpllance with EPA recommendation. 14. 

Exceptions VOA. coliform,@. O&G, WI-DRO (water), 
dYes D No 

Initial when !01 # of added 
Phenollcs completed reservat,ve 
if rip Blank present: DYes DNo riJNIA 

Pace Trip Blank lot# (if purchased) · 15 

Headspace in VOA vials ( >6mm) DYes DNo ~NIA 

16 

Protect sampled in USDA R.eaulated Area: DYes DNo rliNIA 17. List State: 

Client Notification/ Resolution: Copy COC to Client? Y I V Field Data Required? Y I N 

Person Contacted 

Comments/ Resolution: 

Date!Time: 

---~ ~:: Proiect Manager Review: ___ ...,~...z:--'--'c.....:... ......... 1 .... ~-=---- Date. '?> / -1} l 3 

!Temp Log Record start and finish times 
When unpacking cooler, if >20 min, 
recheck sample temps 

Start: \~'ft;' Start: 

End: PS'D End : 

tremo Temp 

II 

I 

' 

F-KS-C-004-Rev 2. 04December2012 
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Lao~..: 
1chneld 

.. ompany 
Laboratory Management Program La, ... - Chain of Custody Record Page_\_ of_\ _ 

--------,-- Rush TAT: Yes+- No ~ .J<.,,. 
0 A BP affillated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt UPS# 733W87 Enfos Proposal No: DOOML-0001 (WR 256704) 

Lab Bottle Order No: NA Accounting Mode: Provision 2.... OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6770 

"' 
EBM Email: anthony.brown@bp.com Of 

C: s 
C: 
0 

(.) 

0 
-0 1i Lab "3 al Sample Description Date Time :2 C" 8. E ~ No. 0 
::::; 

:::, Ql -en a, z ., 
0 .. > ~ a - .!l ! a. en c3 -0 ~ 

.. C: "' z 
en < ::, :c :c :c 

~('{·"--\)~ \'J \"11ht:'1)t"i) 1;i In \ \1", \JCiS", ~ a, ~ ·~ \ ~ 1-.n• IJIP,;i ,A 

~ 1'[ I/ D121¾"' ( l'('J) '~Vi;ip 17T1,,,'I 17 \t'i-J< V ~ ~ \ if i- l~L,{ 

\!~ I},,. \) t:ur~o,;~·"' 'l) \\, I;~ 11 ct:; rt r:; '; { + '1f ~ - I . r--..... 

------- ---- L--- ....-
:-,___ l--r---~ 1--~ - i-

L--- r---- ._ ---- ---
"'"" --

Sampler's Name:~,;9i ~ \"' k1Adl-'° A 
Relinq~shed ~liation 

Sampler's Compa~y: ~·./ t;(.,, \.;\\frtH r 7 
Shipment Method: \ l O ~ Ship Date: ;~ l lo 1 J{)\3 . \, 0 
ShipmentTracking No: I ::C-::i-o311)i1--i. 'Z.,l()C)S 1-".¥11 
Special Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In P!aceielt No I Temp Blan(Yes ~o I Cooler Temp on Receipt: 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: ~ow,,(lY~ 
Consultant/Contractor. AMEC E&I, Inc. 

Consultant/Contractor Project No: SA 11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
Invoice To: BP/ARC _x_ Contractor --

Requested Analyses Report Type & QC Level 

Standard _x__ 

Full Data Package __ 
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Chain of Custody 

Workorder:60139873 Workorder Name: RICO-ARGENTINE MINE SITE 

Heather Wilson 
Pace Analytical Services, Inc. 
9608 Loiret Blvd. 
Lenexa, KS 66219 
Phone (913)599-5665 
Fax(913)599-1759 

ROCK DRAIN IN 130306 t(J{ PS 

2 WETLAND OUT 130306 (fJ1_ PS 

3 

4 

5 

Transfers 

2 

3 

Cooler Temperature on Receipt 

Thursday, March 07, 2013 2:00:35 PM 

Pace Analytical Green Bay 
1241 Bellevue Street 
Suite 9 
Green Bay, WI 54302 
Phone (920)469-2436 

3/6/2013 09:55 60139873001 Water 

3/6/2013 11 :05 60139873003 Water 

oc Custody Seal N 

'V 
0 
(./) 
N 
I 

X 
X 

Received on Ice N 

_A7t/-73Lf 
/,he Analytical® 

/ ___ ., w,vw.p:.oolabs.com 

I 
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ace Analytical~ 

Temp Blank Present: ~es rno 

Temp should be above freezing to 6°C for all sample except Biota. 
Frozen Biota Samples should be received :;; 0°C. 

Chain of Custody Present: ~s ONo ON/A 

Chain of Custody Filled Out: < }1ves ONo ON/A 

Chain of Custody Relinquished: ,0¼s ONo ON/A 

Sampler Name & Signature on COC: 0Yes ONo 6'A 

Samples Arrived within Hold Time: ,A"ves ONo ON/A 

- VOA Samples frozen upon receipt 0Yes ONo 

Short Hold Time Analysis (<72hr): 0Yes ~o ON/A 

Rush Turn Around Time Requested: ~es ONo ON/A 

Sufficient Volume: ,Elves ONo ON/A 

Correct Containers Used: }1Yes ONo ON/A 

-Pace Containers Used: OYes .izr'o ON/A 

-Pace IR Containers Used: ~es ONo ON/A 

Containers Intact: ,zfyes 0No ON/A 

Filtered volume received for Dissolved tests 0Yes ONo ~IA 

Sample Labels match COC: fl~o ON/A 

-Includes date/time/ID/Analysis Matrix: 
All containers needing preservation have been checked. ~ 
(Non-Compliance noted in 13.) 0Yes 0No NIA 

1--- - -- ------- ------------- --- -- - ---- - - -
All containers needing preservation are found to be in 
compliance with EPA recommendation. OYes ONo ~ 
(HN03, H2S04 s2; NaOH+ZnAct ~9, NaOH ~12) 
~ceptions: VOA, coliform;~ TOX, TOH, - - - - - - - - ~ - - - - - - -
O&G, WIDROW, Phenolics, OTHER: Yes 0No 

Headspace in VOA Vials ( >6mm): 0Yes ONo ~A 

Trip Blank Present: 0Yes 0No ~/A 

Trip Blank Custody Seals Present OYes ONo vi"A 

Pace Trip Blank Lot# (if purchased): 
Client Notification/ Resolution: 

Comments: 

1. 

2. 

3. 

4. 

5. 

Date/Time: 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Pace Analytical Services, Inc. 
1241 Bellevue Street, Suite 9 

Green Bay, WI 54302 

Other __________ _ 

r no Person exam:'.11} contents: 
Date: 7/& "3 
Initials: ~// 

13. 
r HN03 r H2S04 r NaOH r NaOH +ZnAct 

Initial when I Lab Std #ID of luate, 
completed preservative Time: 

14. 

15. 

If checked, see attached form for additional comments D 
Person Contacted: Date/Time: ---------------

Comments/ Resolution: -------------------------------------------

Project Manager Review: Date: :?/d(I.J 

F-GB-C-031-Rev.01 (01Mar2013) SCURForm 
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March 25, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60140247

60140247
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 35
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CERTIFICATIONS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 2 of 35
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SAMPLE SUMMARY

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60140247001 ROCK DRAIN IN 130312 Water 03/12/13 11:42 03/13/13 10:20

60140247002 ROCK DRAIN MP 130312 Water 03/12/13 12:55 03/13/13 10:20

60140247003 WETLAND OUT 130312 Water 03/12/13 13:30 03/13/13 10:20

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140247001 ROCK DRAIN IN 130312 EPA 200.7 5 PASI-KTDS

EPA 200.7 4 PASI-KTDS

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 19 PASI-KSMW

EPA 245.1 1 PASI-KNDJ

EPA 245.1 1 PASI-KNDJ

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60140247002 ROCK DRAIN MP 130312 EPA 200.7 5 PASI-KTDS

EPA 200.7 4 PASI-KTDS

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 19 PASI-KSMW

EPA 245.1 1 PASI-KNDJ

EPA 245.1 1 PASI-KNDJ

EPA 300.0 1 PASI-KOL

60140247003 WETLAND OUT 130312 EPA 200.7 5 PASI-KTDS

EPA 200.7 4 PASI-KTDS

EPA 200.8 18 PASI-KJGP, SMW

EPA 200.8 19 PASI-KSMW

EPA 245.1 1 PASI-KNDJ

EPA 245.1 1 PASI-KNDJ

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 25, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: March 25, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 6 of 33

Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 25, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21835
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60140247001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1153197)

• Zinc
• MSD  (Lab ID: 1153198)

• Manganese
• Zinc

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 25, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21858
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60140247002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1154272)

• Zinc, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21858
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130312  (Lab ID: 60140247001)
• Copper, Dissolved
• Iron, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: March 25, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21858
B: Analyte was detected in the associated method blank.

• ROCK DRAIN MP 130312  (Lab ID: 60140247002)
• Copper, Dissolved
• Iron, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

• WETLAND OUT 130312  (Lab ID: 60140247003)
• Cadmium, Dissolved
• Copper, Dissolved
• Iron, Dissolved
• Nickel, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 245.1

Date: March 25, 2013

Description: 245.1 Mercury

General Information:
3 samples were analyzed for EPA 245.1.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 245.1 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 245.1

Date: March 25, 2013

Description: 245.1 Mercury, Dissolved

General Information:
3 samples were analyzed for EPA 245.1.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 245.1 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: March 25, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: March 25, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: March 25, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130312 Lab ID: 60140247001 Collected: 03/12/13 11:42 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 252000 ug/L 1 03/18/13 12:46 7440-70-203/15/13 16:30100 10.4
Iron 1760 ug/L 1 03/18/13 12:46 7439-89-603/15/13 16:3050.0 11.6
Magnesium 20400 ug/L 1 03/18/13 12:46 7439-95-403/15/13 16:3050.0 6.5
Potassium 5860 ug/L 1 03/18/13 12:46 7440-09-703/15/13 16:30500 44.4
Sodium 12100 ug/L 1 03/18/13 12:46 7440-23-503/15/13 16:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 252000 ug/L 1 03/18/13 13:01 7440-70-2 D903/15/13 16:30100 10.4
Magnesium, Dissolved 20500 ug/L 1 03/18/13 13:01 7439-95-4 D903/15/13 16:3050.0 6.5
Potassium, Dissolved 5970 ug/L 1 03/18/13 13:01 7440-09-7 D903/15/13 16:30500 44.4
Sodium, Dissolved 12300 ug/L 1 03/18/13 13:01 7440-23-5 D903/15/13 16:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 135 ug/L 1 03/15/13 14:12 7429-90-503/14/13 15:1550.0 6.4
Antimony 0.23J ug/L 1 03/15/13 14:12 7440-36-003/14/13 15:151.0 0.030
Arsenic 0.29J ug/L 1 03/15/13 14:12 7440-38-203/14/13 15:151.0 0.050
Barium 19.3 ug/L 1 03/15/13 14:12 7440-39-303/14/13 15:151.0 0.080
Beryllium 0.15J ug/L 1 03/21/13 11:23 7440-41-703/14/13 15:150.50 0.050
Cadmium 9.4 ug/L 1 03/15/13 14:12 7440-43-903/14/13 15:150.50 0.050
Chromium 0.47J ug/L 1 03/15/13 14:12 7440-47-303/14/13 15:151.0 0.070
Cobalt 2.1 ug/L 1 03/15/13 14:12 7440-48-403/14/13 15:151.0 0.080
Copper 27.5 ug/L 1 03/15/13 14:12 7440-50-803/14/13 15:151.0 0.12
Lead 3.0 ug/L 1 03/15/13 14:12 7439-92-103/14/13 15:151.0 0.030
Manganese 1540 ug/L 1 03/15/13 14:12 7439-96-5 M103/14/13 15:151.0 0.14
Molybdenum 15.6 ug/L 1 03/15/13 14:12 7439-98-703/14/13 15:151.0 0.12
Nickel 1.7 ug/L 1 03/15/13 14:12 7440-02-003/14/13 15:151.0 0.070
Selenium 0.15J ug/L 1 03/15/13 14:12 7782-49-203/14/13 15:151.0 0.14
Silver 0.033J ug/L 1 03/15/13 14:12 7440-22-403/14/13 15:150.50 0.010
Thallium 0.14J ug/L 1 03/15/13 14:12 7440-28-003/14/13 15:151.0 0.020
Vanadium ND ug/L 1 03/15/13 14:12 7440-62-203/14/13 15:151.0 0.11
Zinc 1610 ug/L 1 03/15/13 14:12 7440-66-6 M103/14/13 15:1510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.7J ug/L 1 03/21/13 13:29 7429-90-503/15/13 16:3050.0 6.4
Antimony, Dissolved 0.52J ug/L 1 03/21/13 13:29 7440-36-0 B03/15/13 16:301.0 0.030
Arsenic, Dissolved ND ug/L 1 03/21/13 13:29 7440-38-203/15/13 16:301.0 0.050
Barium, Dissolved 19.6 ug/L 1 03/21/13 13:29 7440-39-3 D903/15/13 16:301.0 0.080
Beryllium, Dissolved ND ug/L 1 03/21/13 13:29 7440-41-703/15/13 16:300.50 0.050
Cadmium, Dissolved 8.5 ug/L 1 03/21/13 13:29 7440-43-903/15/13 16:300.50 0.050
Chromium, Dissolved 0.24J ug/L 1 03/21/13 13:29 7440-47-303/15/13 16:301.0 0.070
Cobalt, Dissolved 2.2 ug/L 1 03/21/13 13:29 7440-48-4 D903/15/13 16:301.0 0.080
Copper, Dissolved 2.3 ug/L 1 03/21/13 13:29 7440-50-8 B03/15/13 16:301.0 0.12
Iron, Dissolved 10.5J ug/L 1 03/21/13 13:29 7439-89-6 B03/15/13 16:3050.0 3.0
Lead, Dissolved ND ug/L 1 03/21/13 13:29 7439-92-103/15/13 16:301.0 0.030
Manganese, Dissolved 1560 ug/L 1 03/21/13 13:29 7439-96-5 D903/15/13 16:301.0 0.14
Molybdenum, Dissolved 16.1 ug/L 1 03/21/13 13:29 7439-98-7 D903/15/13 16:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130312 Lab ID: 60140247001 Collected: 03/12/13 11:42 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.5 ug/L 1 03/21/13 13:29 7440-02-0 D903/15/13 16:301.0 0.070
Selenium, Dissolved ND ug/L 1 03/21/13 13:29 7782-49-203/15/13 16:301.0 0.14
Silver, Dissolved ND ug/L 1 03/21/13 13:29 7440-22-403/15/13 16:300.50 0.010
Thallium, Dissolved 0.47J ug/L 1 03/21/13 13:29 7440-28-0 B03/15/13 16:301.0 0.020
Vanadium, Dissolved ND ug/L 1 03/21/13 13:29 7440-62-203/15/13 16:301.0 0.11
Zinc, Dissolved 1390 ug/L 1 03/21/13 13:29 7440-66-603/15/13 16:3010.0 1.0

245.1 Mercury Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury ND ug/L 1 03/15/13 09:43 7439-97-603/14/13 16:000.20 0.14

245.1 Mercury, Dissolved Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury, Dissolved ND ug/L 1 03/15/13 10:12 7439-97-603/14/13 16:000.20 0.14

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 03/19/13 09:3303/14/13 11:302.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 605 mg/L 100 03/19/13 19:20 14808-79-8100 10.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.18J mg/L 1 03/20/13 10:08 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130312 Lab ID: 60140247002 Collected: 03/12/13 12:55 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 246000 ug/L 1 03/18/13 12:52 7440-70-203/15/13 16:30100 10.4
Iron 387 ug/L 1 03/18/13 12:52 7439-89-603/15/13 16:3050.0 11.6
Magnesium 20100 ug/L 1 03/18/13 12:52 7439-95-403/15/13 16:3050.0 6.5
Potassium 6230 ug/L 1 03/18/13 12:52 7440-09-703/15/13 16:30500 44.4
Sodium 11900 ug/L 1 03/18/13 12:52 7440-23-503/15/13 16:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 247000 ug/L 1 03/18/13 13:12 7440-70-2 D903/15/13 16:30100 10.4
Magnesium, Dissolved 20300 ug/L 1 03/18/13 13:12 7439-95-4 D903/15/13 16:3050.0 6.5
Potassium, Dissolved 6230 ug/L 1 03/18/13 13:12 7440-09-7 D903/15/13 16:30500 44.4
Sodium, Dissolved 12100 ug/L 1 03/18/13 13:12 7440-23-5 D903/15/13 16:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 27.9J ug/L 1 03/15/13 14:29 7429-90-503/14/13 15:1550.0 6.4
Antimony 0.21J ug/L 1 03/15/13 14:29 7440-36-003/14/13 15:151.0 0.030
Arsenic 0.13J ug/L 1 03/15/13 14:29 7440-38-203/14/13 15:151.0 0.050
Barium 18.2 ug/L 1 03/15/13 14:29 7440-39-303/14/13 15:151.0 0.080
Beryllium ND ug/L 1 03/21/13 11:41 7440-41-703/14/13 15:150.50 0.050
Cadmium 5.8 ug/L 1 03/15/13 14:29 7440-43-903/14/13 15:150.50 0.050
Chromium 0.24J ug/L 1 03/15/13 14:29 7440-47-303/14/13 15:151.0 0.070
Cobalt 0.24J ug/L 1 03/15/13 14:29 7440-48-403/14/13 15:151.0 0.080
Copper 5.9 ug/L 1 03/15/13 14:29 7440-50-803/14/13 15:151.0 0.12
Lead 0.73J ug/L 1 03/15/13 14:29 7439-92-103/14/13 15:151.0 0.030
Manganese 177 ug/L 1 03/15/13 14:29 7439-96-503/14/13 15:151.0 0.14
Molybdenum 13.7 ug/L 1 03/15/13 14:29 7439-98-703/14/13 15:151.0 0.12
Nickel 1.3 ug/L 1 03/15/13 14:29 7440-02-003/14/13 15:151.0 0.070
Selenium ND ug/L 1 03/15/13 14:29 7782-49-203/14/13 15:151.0 0.14
Silver 0.026J ug/L 1 03/15/13 14:29 7440-22-403/14/13 15:150.50 0.010
Thallium 0.11J ug/L 1 03/15/13 14:29 7440-28-003/14/13 15:151.0 0.020
Vanadium ND ug/L 1 03/15/13 14:29 7440-62-203/14/13 15:151.0 0.11
Zinc 1020 ug/L 1 03/15/13 14:29 7440-66-603/14/13 15:1510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/21/13 13:33 7429-90-503/15/13 16:3050.0 6.4
Antimony, Dissolved 0.47J ug/L 1 03/21/13 13:33 7440-36-0 B03/15/13 16:301.0 0.030
Arsenic, Dissolved ND ug/L 1 03/21/13 13:33 7440-38-203/15/13 16:301.0 0.050
Barium, Dissolved 18.2 ug/L 1 03/21/13 13:33 7440-39-303/15/13 16:301.0 0.080
Beryllium, Dissolved ND ug/L 1 03/21/13 13:33 7440-41-703/15/13 16:300.50 0.050
Cadmium, Dissolved 5.6 ug/L 1 03/21/13 13:33 7440-43-903/15/13 16:300.50 0.050
Chromium, Dissolved 0.24J ug/L 1 03/21/13 13:33 7440-47-303/15/13 16:301.0 0.070
Cobalt, Dissolved 0.29J ug/L 1 03/21/13 13:33 7440-48-403/15/13 16:301.0 0.080
Copper, Dissolved 0.93J ug/L 1 03/21/13 13:33 7440-50-8 B03/15/13 16:301.0 0.12
Iron, Dissolved 9.7J ug/L 1 03/21/13 13:33 7439-89-6 B03/15/13 16:3050.0 3.0
Lead, Dissolved 0.034J ug/L 1 03/21/13 13:33 7439-92-103/15/13 16:301.0 0.030
Manganese, Dissolved 182 ug/L 1 03/21/13 13:33 7439-96-5 D903/15/13 16:301.0 0.14
Molybdenum, Dissolved 13.6 ug/L 1 03/21/13 13:33 7439-98-703/15/13 16:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130312 Lab ID: 60140247002 Collected: 03/12/13 12:55 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.6 ug/L 1 03/21/13 13:33 7440-02-0 D903/15/13 16:301.0 0.070
Selenium, Dissolved ND ug/L 1 03/21/13 13:33 7782-49-203/15/13 16:301.0 0.14
Silver, Dissolved ND ug/L 1 03/21/13 13:33 7440-22-403/15/13 16:300.50 0.010
Thallium, Dissolved 0.39J ug/L 1 03/21/13 13:33 7440-28-0 B03/15/13 16:301.0 0.020
Vanadium, Dissolved 0.23J ug/L 1 03/21/13 13:33 7440-62-203/15/13 16:301.0 0.11
Zinc, Dissolved 881 ug/L 1 03/21/13 13:33 7440-66-6 M103/15/13 16:3010.0 1.0

245.1 Mercury Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury ND ug/L 1 03/15/13 09:45 7439-97-603/14/13 16:000.20 0.14

245.1 Mercury, Dissolved Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury, Dissolved ND ug/L 1 03/15/13 10:23 7439-97-603/14/13 16:000.20 0.14

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 615 mg/L 100 03/19/13 19:36 14808-79-8100 10.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: WETLAND OUT 130312 Lab ID: 60140247003 Collected: 03/12/13 13:30 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 265000 ug/L 1 03/18/13 12:55 7440-70-203/15/13 16:30100 10.4
Iron 75.3 ug/L 1 03/18/13 12:55 7439-89-603/15/13 16:3050.0 11.6
Magnesium 20800 ug/L 1 03/18/13 12:55 7439-95-403/15/13 16:3050.0 6.5
Potassium 7240 ug/L 1 03/18/13 12:55 7440-09-703/15/13 16:30500 44.4
Sodium 12300 ug/L 1 03/18/13 12:55 7440-23-503/15/13 16:30500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 259000 ug/L 1 03/18/13 13:14 7440-70-203/15/13 16:30100 10.4
Magnesium, Dissolved 20400 ug/L 1 03/18/13 13:14 7439-95-403/15/13 16:3050.0 6.5
Potassium, Dissolved 7000 ug/L 1 03/18/13 13:14 7440-09-703/15/13 16:30500 44.4
Sodium, Dissolved 12100 ug/L 1 03/18/13 13:14 7440-23-503/15/13 16:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 12.6J ug/L 1 03/15/13 14:33 7429-90-503/14/13 15:1550.0 6.4
Antimony 0.20J ug/L 1 03/15/13 14:33 7440-36-003/14/13 15:151.0 0.030
Arsenic 1.1 ug/L 1 03/15/13 14:33 7440-38-203/14/13 15:151.0 0.050
Barium 81.9 ug/L 1 03/15/13 14:33 7440-39-303/14/13 15:151.0 0.080
Beryllium ND ug/L 1 03/21/13 11:45 7440-41-703/14/13 15:150.50 0.050
Cadmium 0.87 ug/L 1 03/15/13 14:33 7440-43-903/14/13 15:150.50 0.050
Chromium 0.23J ug/L 1 03/15/13 14:33 7440-47-303/14/13 15:151.0 0.070
Cobalt 0.11J ug/L 1 03/15/13 14:33 7440-48-403/14/13 15:151.0 0.080
Copper 0.52J ug/L 1 03/15/13 14:33 7440-50-803/14/13 15:151.0 0.12
Lead 0.11J ug/L 1 03/15/13 14:33 7439-92-103/14/13 15:151.0 0.030
Manganese 815 ug/L 1 03/15/13 14:33 7439-96-503/14/13 15:151.0 0.14
Molybdenum 0.42J ug/L 1 03/15/13 14:33 7439-98-703/14/13 15:151.0 0.12
Nickel 0.23J ug/L 1 03/21/13 11:45 7440-02-003/14/13 15:151.0 0.070
Selenium ND ug/L 1 03/15/13 14:33 7782-49-203/14/13 15:151.0 0.14
Silver ND ug/L 1 03/15/13 14:33 7440-22-403/14/13 15:150.50 0.010
Thallium ND ug/L 1 03/15/13 14:33 7440-28-003/14/13 15:151.0 0.020
Vanadium 0.22J ug/L 1 03/15/13 14:33 7440-62-203/14/13 15:151.0 0.11
Zinc 268 ug/L 1 03/15/13 14:33 7440-66-603/14/13 15:1510.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 8.5J ug/L 1 03/21/13 13:49 7429-90-503/15/13 16:3050.0 6.4
Antimony, Dissolved 0.46J ug/L 1 03/21/13 13:49 7440-36-0 B03/15/13 16:301.0 0.030
Arsenic, Dissolved 0.26J ug/L 1 03/21/13 13:49 7440-38-203/15/13 16:301.0 0.050
Barium, Dissolved 78.5 ug/L 1 03/21/13 13:49 7440-39-303/15/13 16:301.0 0.080
Beryllium, Dissolved ND ug/L 1 03/21/13 13:49 7440-41-703/15/13 16:300.50 0.050
Cadmium, Dissolved 0.18J ug/L 1 03/21/13 13:49 7440-43-9 B03/15/13 16:300.50 0.050
Chromium, Dissolved 0.32J ug/L 1 03/21/13 13:49 7440-47-303/15/13 16:301.0 0.070
Cobalt, Dissolved ND ug/L 1 03/21/13 13:49 7440-48-403/15/13 16:301.0 0.080
Copper, Dissolved 0.34J ug/L 1 03/21/13 13:49 7440-50-8 B03/15/13 16:301.0 0.12
Iron, Dissolved 30.7J ug/L 1 03/21/13 13:49 7439-89-6 B03/15/13 16:3050.0 3.0
Lead, Dissolved ND ug/L 1 03/21/13 13:49 7439-92-103/15/13 16:301.0 0.030
Manganese, Dissolved 807 ug/L 1 03/21/13 13:49 7439-96-503/15/13 16:301.0 0.14
Molybdenum, Dissolved 0.33J ug/L 1 03/21/13 13:49 7439-98-703/15/13 16:301.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Sample: WETLAND OUT 130312 Lab ID: 60140247003 Collected: 03/12/13 13:30 Received: 03/13/13 10:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.28J ug/L 1 03/21/13 13:49 7440-02-0 B03/15/13 16:301.0 0.070
Selenium, Dissolved ND ug/L 1 03/21/13 13:49 7782-49-203/15/13 16:301.0 0.14
Silver, Dissolved ND ug/L 1 03/21/13 13:49 7440-22-403/15/13 16:300.50 0.010
Thallium, Dissolved 0.41J ug/L 1 03/21/13 13:49 7440-28-0 B03/15/13 16:301.0 0.020
Vanadium, Dissolved 0.19J ug/L 1 03/21/13 13:49 7440-62-203/15/13 16:301.0 0.11
Zinc, Dissolved 1.3J ug/L 1 03/21/13 13:49 7440-66-603/15/13 16:3010.0 1.0

245.1 Mercury Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury ND ug/L 1 03/15/13 09:47 7439-97-603/14/13 16:000.20 0.14

245.1 Mercury, Dissolved Analytical Method: EPA 245.1  Preparation Method: EPA 245.1

Mercury, Dissolved ND ug/L 1 03/15/13 10:25 7439-97-603/14/13 16:000.20 0.14

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 32.8 mg/L 1 03/19/13 10:0103/14/13 12:112.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 574 mg/L 100 03/19/13 19:51 14808-79-8100 10.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 10 mg/L 10 03/20/13 11:03 7440-44-05.0 0.41
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/7162
EPA 245.1

EPA 245.1
245.1 Mercury

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1153372

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Mercury ug/L ND 0.20 03/15/13 09:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1153373LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 4.95 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1153374MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60139734001

1153375

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 97 70-13092 5 205ND 4.9 4.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/7163
EPA 245.1

EPA 245.1
245.1 Mercury - Dissolved

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1153377

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Mercury, Dissolved ug/L ND 0.20 03/15/13 10:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1153378LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury, Dissolved ug/L 4.75 94 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1153379MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247001

1153380

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury, Dissolved ug/L 5 88 70-13096 8 205ND 4.4 4.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21856
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1154261

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Calcium ug/L 30.2J 100 03/18/13 12:42
Iron ug/L ND 50.0 03/18/13 12:42
Magnesium ug/L ND 50.0 03/18/13 12:42
Potassium ug/L ND 500 03/18/13 12:42
Sodium ug/L ND 500 03/18/13 12:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1154262LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 982010000 98 85-115
Iron ug/L 976010000 98 85-115
Magnesium ug/L 1000010000 100 85-115
Potassium ug/L 920010000 92 85-115
Sodium ug/L 962010000 96 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1154263MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247002

1154264

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 133 70-130148 1 910000246000 259000 261000
Iron ug/L 10000 97 70-13096 1 1010000387 10100 9990
Magnesium ug/L 10000 100 70-130102 1 91000020100 30100 30200
Potassium ug/L 10000 103 70-130103 0 7100006230 16500 16600
Sodium ug/L 10000 108 70-130109 1 81000011900 22700 22900
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21857
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1154265

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L 79.0J 100 03/18/13 12:57
Magnesium, Dissolved ug/L 7.7J 50.0 03/18/13 12:57
Potassium, Dissolved ug/L ND 500 03/18/13 12:57
Sodium, Dissolved ug/L ND 500 03/18/13 12:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1154266LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 982010000 98 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 932010000 93 85-115
Sodium, Dissolved ug/L 973010000 97 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1154267MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247002

1154268

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 71 70-130102 1 910000247000 254000 257000
Magnesium, Dissolved ug/L 10000 93 70-13097 1 91000020300 29600 30000
Potassium, Dissolved ug/L 10000 99 70-13099 0 7100006230 16100 16100
Sodium, Dissolved ug/L 10000 105 70-130106 0 81000012100 22600 22700
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21835
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1153195

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 03/15/13 14:04
Antimony ug/L ND 1.0 03/15/13 14:04
Arsenic ug/L ND 1.0 03/15/13 14:04
Barium ug/L 0.25J 1.0 03/15/13 14:04
Beryllium ug/L ND 0.50 03/21/13 11:14
Cadmium ug/L ND 0.50 03/15/13 14:04
Chromium ug/L ND 1.0 03/15/13 14:04
Cobalt ug/L ND 1.0 03/15/13 14:04
Copper ug/L ND 1.0 03/15/13 14:04
Lead ug/L ND 1.0 03/15/13 14:04
Manganese ug/L ND 1.0 03/15/13 14:04
Molybdenum ug/L ND 1.0 03/15/13 14:04
Nickel ug/L ND 1.0 03/15/13 14:04
Selenium ug/L ND 1.0 03/15/13 14:04
Silver ug/L ND 0.50 03/15/13 14:04
Thallium ug/L ND 1.0 03/15/13 14:04
Vanadium ug/L ND 1.0 03/15/13 14:04
Zinc ug/L ND 10.0 03/15/13 14:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1153196LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9811000 98 85-115
Antimony ug/L 37.740 94 85-115
Arsenic ug/L 37.340 93 85-115
Barium ug/L 38.840 97 85-115
Beryllium ug/L 38.040 95 85-115
Cadmium ug/L 37.940 95 85-115
Chromium ug/L 38.840 97 85-115
Cobalt ug/L 38.140 95 85-115
Copper ug/L 38.040 95 85-115
Lead ug/L 38.640 96 85-115
Manganese ug/L 39.340 98 85-115
Molybdenum ug/L 38.840 97 85-115
Nickel ug/L 38.840 97 85-115
Selenium ug/L 37.540 94 85-115
Silver ug/L 19.220 96 85-115
Thallium ug/L 37.640 94 85-115
Vanadium ug/L 38.640 97 85-115
Zinc ug/L 96.7100 97 85-115

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/25/2013 09:38 AM Page 25 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 25 of 35



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1153197MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247001

1153198

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 94 70-13091 3 201000135 1080 1040
Antimony ug/L 40 101 70-130104 3 20400.23J 40.6 41.7
Arsenic ug/L 40 103 70-130105 2 20400.29J 41.6 42.4
Barium ug/L 40 99 70-130100 1 204019.3 59.0 59.3
Beryllium ug/L 40 76 70-13076 1 20400.15J 30.7 30.5
Cadmium ug/L 40 94 70-13095 0 20409.4 47.2 47.4
Chromium ug/L 40 97 70-13098 1 20400.47J 39.4 39.8
Cobalt ug/L 40 94 70-13094 1 20402.1 39.5 39.8
Copper ug/L 40 92 70-13096 3 204027.5 64.1 65.8
Lead ug/L 40 98 70-13096 2 20403.0 42.2 41.5
Manganese ug/L M140 120 70-130202 2 20401540 1590 1620
Molybdenum ug/L 40 104 70-130104 0 204015.6 57.4 57.4
Nickel ug/L 40 92 70-13094 1 20401.7 38.6 39.1
Selenium ug/L 40 96 70-13095 1 20400.15J 38.5 38.1
Silver ug/L 20 90 70-13090 0 20200.033J 18.0 18.0
Thallium ug/L 40 96 70-13095 1 20400.14J 38.7 38.2
Vanadium ug/L 40 100 70-130103 3 2040ND 40.0 41.3
Zinc ug/L M1100 146 70-130240 5 201001610 1760 1850
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21858
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1154269

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 03/21/13 13:21
Antimony, Dissolved ug/L 0.30J 1.0 03/21/13 13:21
Arsenic, Dissolved ug/L ND 1.0 03/21/13 13:21
Barium, Dissolved ug/L 0.24J 1.0 03/21/13 13:21
Beryllium, Dissolved ug/L ND 0.50 03/21/13 13:21
Cadmium, Dissolved ug/L 0.17J 0.50 03/21/13 13:21
Chromium, Dissolved ug/L ND 1.0 03/21/13 13:21
Cobalt, Dissolved ug/L ND 1.0 03/21/13 13:21
Copper, Dissolved ug/L 0.24J 1.0 03/21/13 13:21
Iron, Dissolved ug/L 8.7J 50.0 03/21/13 13:21
Lead, Dissolved ug/L ND 1.0 03/21/13 13:21
Manganese, Dissolved ug/L 0.14J 1.0 03/21/13 13:21
Molybdenum, Dissolved ug/L ND 1.0 03/21/13 13:21
Nickel, Dissolved ug/L 0.076J 1.0 03/21/13 13:21
Selenium, Dissolved ug/L ND 1.0 03/21/13 13:21
Silver, Dissolved ug/L ND 0.50 03/21/13 13:21
Thallium, Dissolved ug/L 0.35J 1.0 03/21/13 13:21
Vanadium, Dissolved ug/L ND 1.0 03/21/13 13:21
Zinc, Dissolved ug/L ND 10.0 03/21/13 13:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1154270LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9721000 97 85-115
Antimony, Dissolved ug/L 38.640 96 85-115
Arsenic, Dissolved ug/L 36.440 91 85-115
Barium, Dissolved ug/L 37.440 93 85-115
Beryllium, Dissolved ug/L 36.540 91 85-115
Cadmium, Dissolved ug/L 36.640 92 85-115
Chromium, Dissolved ug/L 38.040 95 85-115
Cobalt, Dissolved ug/L 37.440 93 85-115
Copper, Dissolved ug/L 37.640 94 85-115
Iron, Dissolved ug/L 9791000 98 85-115
Lead, Dissolved ug/L 37.740 94 85-115
Manganese, Dissolved ug/L 37.640 94 85-115
Molybdenum, Dissolved ug/L 39.840 99 85-115
Nickel, Dissolved ug/L 37.840 94 85-115
Selenium, Dissolved ug/L 36.540 91 85-115
Silver, Dissolved ug/L 19.120 96 85-115
Thallium, Dissolved ug/L 36.040 90 85-115
Vanadium, Dissolved ug/L 37.640 94 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1154270LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 92.0100 92 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1154271MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247002

1154272

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 89 70-13088 2 201000ND 896 881
Antimony, Dissolved ug/L 40 93 70-13091 3 20400.47J 37.7 36.7
Arsenic, Dissolved ug/L 40 93 70-13089 4 2040ND 37.2 35.7
Barium, Dissolved ug/L 40 91 70-13088 2 204018.2 54.6 53.4
Beryllium, Dissolved ug/L 40 73 70-13071 3 2040ND 29.1 28.3
Cadmium, Dissolved ug/L 40 86 70-13085 1 20405.6 40.0 39.4
Chromium, Dissolved ug/L 40 92 70-13090 3 20400.24J 37.2 36.2
Cobalt, Dissolved ug/L 40 89 70-13087 2 20400.29J 35.8 35.1
Copper, Dissolved ug/L 40 83 70-13082 1 20400.93J 34.1 33.8
Iron, Dissolved ug/L 1000 93 70-13091 3 2010009.7J 944 919
Lead, Dissolved ug/L 40 95 70-13095 1 20400.034J 38.2 37.9
Manganese, Dissolved ug/L 40 85 70-13076 2 2040182 216 213
Molybdenum, Dissolved ug/L 40 101 70-13099 2 204013.6 54.0 53.2
Nickel, Dissolved ug/L 40 86 70-13083 3 20402.6 36.9 35.7
Selenium, Dissolved ug/L 40 91 70-13087 5 2040ND 36.4 34.7
Silver, Dissolved ug/L 20 86 70-13085 1 2020ND 17.2 17.1
Thallium, Dissolved ug/L 40 91 70-13090 1 20400.39J 37.0 36.4
Vanadium, Dissolved ug/L 40 94 70-13091 3 20400.23J 37.6 36.7
Zinc, Dissolved ug/L M1100 85 70-13060 3 20100881 965 941
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40186
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60140247001, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1152823

Associated Lab Samples: 60140247001, 60140247003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 03/19/13 09:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1152824LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 208198 105 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140247001
1152825SAMPLE DUPLICATE:

BOD, 5 day mg/L ND 17ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23901
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1155249

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 03/19/13 11:19

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157132

Associated Lab Samples: 60140247001, 60140247002, 60140247003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 03/21/13 08:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1155250LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 99 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157133LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.85 96 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1155253MATRIX SPIKE SAMPLE:
MSSpike

Result
60140371002

Sulfate mg/L 389250 98 61-119144

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1155256MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140184013

1155257

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 500 100 61-119104 2 10500616 1120 1140
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16666
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60140247001, 60140247003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 761814

Associated Lab Samples: 60140247001, 60140247003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 03/19/13 11:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

761815LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

761816MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140247001

761817

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 110 80-120113 3 202.50.18J 2.9 3.0
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QUALIFIERS

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/25/2013 09:38 AM Page 32 of 33

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 32 of 35



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140247
RICO ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140247001 MPRP/21856 ICP/17497ROCK DRAIN IN 130312 EPA 200.7 EPA 200.7
60140247002 MPRP/21856 ICP/17497ROCK DRAIN MP 130312 EPA 200.7 EPA 200.7
60140247003 MPRP/21856 ICP/17497WETLAND OUT 130312 EPA 200.7 EPA 200.7

60140247001 MPRP/21857 ICP/17498ROCK DRAIN IN 130312 EPA 200.7 EPA 200.7
60140247002 MPRP/21857 ICP/17498ROCK DRAIN MP 130312 EPA 200.7 EPA 200.7
60140247003 MPRP/21857 ICP/17498WETLAND OUT 130312 EPA 200.7 EPA 200.7

60140247001 MPRP/21835 ICPM/2107ROCK DRAIN IN 130312 EPA 200.8 EPA 200.8
60140247002 MPRP/21835 ICPM/2107ROCK DRAIN MP 130312 EPA 200.8 EPA 200.8
60140247003 MPRP/21835 ICPM/2107WETLAND OUT 130312 EPA 200.8 EPA 200.8

60140247001 MPRP/21858 ICPM/2112ROCK DRAIN IN 130312 EPA 200.8 EPA 200.8
60140247002 MPRP/21858 ICPM/2112ROCK DRAIN MP 130312 EPA 200.8 EPA 200.8
60140247003 MPRP/21858 ICPM/2112WETLAND OUT 130312 EPA 200.8 EPA 200.8

60140247001 MERP/7162 MERC/7122ROCK DRAIN IN 130312 EPA 245.1 EPA 245.1
60140247002 MERP/7162 MERC/7122ROCK DRAIN MP 130312 EPA 245.1 EPA 245.1
60140247003 MERP/7162 MERC/7122WETLAND OUT 130312 EPA 245.1 EPA 245.1

60140247001 MERP/7163 MERC/7123ROCK DRAIN IN 130312 EPA 245.1 EPA 245.1
60140247002 MERP/7163 MERC/7123ROCK DRAIN MP 130312 EPA 245.1 EPA 245.1
60140247003 MERP/7163 MERC/7123WETLAND OUT 130312 EPA 245.1 EPA 245.1

60140247001 WET/40186 WET/40263ROCK DRAIN IN 130312 SM 5210B SM 5210B
60140247003 WET/40186 WET/40263WETLAND OUT 130312 SM 5210B SM 5210B

60140247001 WETA/23901ROCK DRAIN IN 130312 EPA 300.0
60140247002 WETA/23901ROCK DRAIN MP 130312 EPA 300.0
60140247003 WETA/23901WETLAND OUT 130312 EPA 300.0

60140247001 WETA/16666ROCK DRAIN IN 130312 SM 5310C
60140247003 WETA/16666WETLAND OUT 130312 SM 5310C
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Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

Courier: Fed Ex O UPS ~ USPS O Client O Commercial O Pace 0 

Tracking#: 12. 133 ~ 7 °d-~ 1005 l.C.1 'i Pace Shipping Label Used? 

Custody Seal on Cooler/Box Present: Yes "'J No O Seals intact: Yes iJ 
Packing Material: Bubble Wrap O Bubble Bags ri Foam 0 

W0#:60140247 
II I llll 111111111111111 
60140247 

Other 0 

Yes ia6' 

No 0 

None 0 

No 0 

Ootional 

Proj Due Date: 

Proi Name: 

Other WZJ'l..-c.... 

Thermometer Used· ~ / T-194 Type of Ice· ~ Blue None O Samples received on ice, cooling process has begun . 

(circle one) 
1~ate and initials of person examining Cooler Temperature: d-.,;).. 

Temperature should be above freezing to 6°C 
contents: 3.1 n 1 B B~ 

Chain of Custodv oresent. rives ONo ON/A 1 

Chain of Custody filled out: JYes O No O N/A 2, 

Chain of Custody relinquished : fiYes ONo O N/A 3, - - - -
Sampler name & sianature on COC: r/JYes ONo ON/A 4 

Samples arrived within holdinq time: ./JYes ONo ON/A 5 

Short Hold Time analyses (<72hr): iYes ONo ON/A ) 'i2iQJ) 
Rush Turn Around Time requested : 0Yes iiNo O N/A 7 -

~Yes Sufficient volume. O No O N/A 8 ... 
- - - -

Correct containers used: ~Yes ONo ON/A 

Pace containers used: lJ'IYes ONo ON/A ~ -1'1 -
Containers intact: rJYes ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo riN/A 11 . 

Filtered volume received for dissolved tests? dves ONo ~'ill l3J 1, 
12. 

Sample labels match COC: 0Yes ONo ON/A 

Includes date/time/ID/analyses Matrix: vvT 13 

IAII containers needing preservation have been checked. iflves ONo ON/A 
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March 29, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60140767

60140767
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on March 20, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 29

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 33
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CERTIFICATIONS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
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SAMPLE SUMMARY

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60140767001 ROCK DRAIN IN 130319 Water 03/19/13 11:05 03/20/13 10:00

60140767002 ROCK DRAIN MP 130319 Water 03/19/13 12:20 03/20/13 10:00

60140767003 WETLAND OUT 130319 Water 03/19/13 13:05 03/20/13 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140767001 ROCK DRAIN IN 130319 EPA 200.7 5 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 18 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60140767002 ROCK DRAIN MP 130319 EPA 200.7 5 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 18 PASI-KSMW

EPA 200.8 19 PASI-KSMW

EPA 300.0 1 PASI-KOL

60140767003 WETLAND OUT 130319 EPA 200.7 5 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 18 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: March 29, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21938
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60140767001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1156767)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: March 29, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21937
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60140767001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1156762)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: March 29, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21940
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130319  (Lab ID: 60140767001)
• Thallium

• ROCK DRAIN MP 130319  (Lab ID: 60140767002)
• Thallium

• WETLAND OUT 130319  (Lab ID: 60140767003)
• Thallium

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: March 29, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/21939
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60140767002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1156770)

• Zinc, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/21939
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130319  (Lab ID: 60140767001)
• Silver, Dissolved
• Iron, Dissolved
• Lead, Dissolved
• Antimony, Dissolved

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: March 29, 2013

Description: 200.8 MET ICPMS, Dissolved

Analyte Comments:

QC Batch: MPRP/21939
B: Analyte was detected in the associated method blank.

• ROCK DRAIN IN 130319  (Lab ID: 60140767001)
• Thallium, Dissolved

• ROCK DRAIN MP 130319  (Lab ID: 60140767002)
• Silver, Dissolved
• Iron, Dissolved
• Lead, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

• WETLAND OUT 130319  (Lab ID: 60140767003)
• Silver, Dissolved
• Iron, Dissolved
• Molybdenum, Dissolved
• Lead, Dissolved
• Antimony, Dissolved
• Thallium, Dissolved

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: March 29, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: March 29, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 11 of 29

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 11 of 33



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: March 29, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130319 Lab ID: 60140767001 Collected: 03/19/13 11:05 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 257000 ug/L 1 03/26/13 15:58 7440-70-2 M103/20/13 15:00100 10.4
Iron 1750 ug/L 1 03/26/13 15:58 7439-89-603/20/13 15:0050.0 11.6
Magnesium 20900 ug/L 1 03/26/13 15:58 7439-95-403/20/13 15:0050.0 6.5
Potassium 5960 ug/L 1 03/26/13 15:58 7440-09-703/20/13 15:00500 44.4
Sodium 12800 ug/L 1 03/27/13 10:01 7440-23-503/20/13 15:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 253000 ug/L 1 03/26/13 16:19 7440-70-2 M103/20/13 13:30100 10.4
Magnesium, Dissolved 20800 ug/L 1 03/26/13 16:19 7439-95-403/20/13 13:3050.0 6.5
Potassium, Dissolved 5730 ug/L 1 03/26/13 16:19 7440-09-703/20/13 13:30500 44.4
Sodium, Dissolved 12600 ug/L 1 03/27/13 10:22 7440-23-503/20/13 13:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 151 ug/L 1 03/28/13 15:21 7429-90-503/20/13 15:0050.0 6.4
Antimony ND ug/L 1 03/28/13 11:25 7440-36-003/20/13 15:001.0 0.030
Arsenic 0.29J ug/L 1 03/28/13 11:25 7440-38-203/20/13 15:001.0 0.050
Barium 20.0 ug/L 1 03/28/13 11:25 7440-39-303/20/13 15:001.0 0.080
Beryllium 0.19J ug/L 1 03/28/13 15:21 7440-41-703/20/13 15:000.50 0.050
Cadmium 10.5 ug/L 1 03/28/13 11:25 7440-43-903/20/13 15:000.50 0.050
Chromium 0.23J ug/L 1 03/28/13 11:25 7440-47-303/20/13 15:001.0 0.070
Cobalt 2.0 ug/L 1 03/28/13 11:25 7440-48-403/20/13 15:001.0 0.080
Copper 27.1 ug/L 1 03/28/13 11:25 7440-50-803/20/13 15:001.0 0.12
Lead 3.1 ug/L 1 03/28/13 15:21 7439-92-103/20/13 15:001.0 0.030
Manganese 1620 ug/L 1 03/28/13 11:25 7439-96-503/20/13 15:001.0 0.14
Molybdenum 15.8 ug/L 1 03/28/13 11:25 7439-98-703/20/13 15:001.0 0.12
Nickel 3.5 ug/L 1 03/28/13 11:25 7440-02-003/20/13 15:001.0 0.070
Selenium ND ug/L 1 03/28/13 11:25 7782-49-203/20/13 15:001.0 0.14
Silver 0.036J ug/L 1 03/28/13 11:25 7440-22-403/20/13 15:000.50 0.010
Thallium 0.22J ug/L 1 03/28/13 15:21 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium ND ug/L 1 03/28/13 11:25 7440-62-203/20/13 15:001.0 0.11
Zinc 1840 ug/L 1 03/28/13 11:25 7440-66-603/20/13 15:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/26/13 12:09 7429-90-503/20/13 15:0050.0 6.4
Antimony, Dissolved 0.24J ug/L 1 03/26/13 12:09 7440-36-0 B03/20/13 15:001.0 0.030
Arsenic, Dissolved ND ug/L 1 03/26/13 12:09 7440-38-203/20/13 15:001.0 0.050
Barium, Dissolved 20.8 ug/L 1 03/26/13 12:09 7440-39-3 D903/20/13 15:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/26/13 12:09 7440-41-703/20/13 15:000.50 0.050
Cadmium, Dissolved 9.4 ug/L 1 03/26/13 12:09 7440-43-903/20/13 15:000.50 0.050
Chromium, Dissolved 0.58J ug/L 1 03/26/13 12:09 7440-47-303/20/13 15:001.0 0.070
Cobalt, Dissolved 2.3 ug/L 1 03/26/13 12:09 7440-48-4 D903/20/13 15:001.0 0.080
Copper, Dissolved 2.7 ug/L 1 03/26/13 12:09 7440-50-803/20/13 15:001.0 0.12
Iron, Dissolved 12.6J ug/L 1 03/26/13 12:09 7439-89-6 B03/20/13 15:0050.0 3.0
Lead, Dissolved 0.60J ug/L 1 03/26/13 12:09 7439-92-1 B03/20/13 15:001.0 0.030
Manganese, Dissolved 1720 ug/L 1 03/26/13 12:09 7439-96-5 D903/20/13 15:001.0 0.14
Molybdenum, Dissolved 16.8 ug/L 1 03/26/13 12:09 7439-98-7 D903/20/13 15:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130319 Lab ID: 60140767001 Collected: 03/19/13 11:05 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.4 ug/L 1 03/26/13 12:09 7440-02-003/20/13 15:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/26/13 12:09 7782-49-203/20/13 15:001.0 0.14
Silver, Dissolved 0.040J ug/L 1 03/26/13 12:09 7440-22-4 B03/20/13 15:000.50 0.010
Thallium, Dissolved 0.43J ug/L 1 03/26/13 12:09 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium, Dissolved ND ug/L 1 03/26/13 12:09 7440-62-203/20/13 15:001.0 0.11
Zinc, Dissolved 1620 ug/L 1 03/26/13 12:09 7440-66-603/20/13 15:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 1 03/26/13 10:1903/21/13 10:112.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 618 mg/L 100 03/23/13 04:24 14808-79-8100 10.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.10J mg/L 1 03/22/13 13:09 7440-44-00.50 0.041
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130319 Lab ID: 60140767002 Collected: 03/19/13 12:20 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 252000 ug/L 1 03/26/13 16:10 7440-70-203/20/13 15:00100 10.4
Iron 485 ug/L 1 03/26/13 16:10 7439-89-603/20/13 15:0050.0 11.6
Magnesium 20800 ug/L 1 03/26/13 16:10 7439-95-403/20/13 15:0050.0 6.5
Potassium 6030 ug/L 1 03/26/13 16:10 7440-09-703/20/13 15:00500 44.4
Sodium 12600 ug/L 1 03/27/13 10:09 7440-23-503/20/13 15:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 245000 ug/L 1 03/26/13 16:25 7440-70-203/20/13 13:30100 10.4
Magnesium, Dissolved 20200 ug/L 1 03/26/13 16:25 7439-95-403/20/13 13:3050.0 6.5
Potassium, Dissolved 5860 ug/L 1 03/26/13 16:25 7440-09-703/20/13 13:30500 44.4
Sodium, Dissolved 12100 ug/L 1 03/27/13 10:29 7440-23-503/20/13 13:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 47.6J ug/L 1 03/28/13 15:25 7429-90-503/20/13 15:0050.0 6.4
Antimony ND ug/L 1 03/28/13 11:33 7440-36-003/20/13 15:001.0 0.030
Arsenic 0.11J ug/L 1 03/28/13 11:33 7440-38-203/20/13 15:001.0 0.050
Barium 19.2 ug/L 1 03/28/13 11:33 7440-39-303/20/13 15:001.0 0.080
Beryllium 0.060J ug/L 1 03/28/13 15:25 7440-41-703/20/13 15:000.50 0.050
Cadmium 6.1 ug/L 1 03/28/13 11:33 7440-43-903/20/13 15:000.50 0.050
Chromium 0.21J ug/L 1 03/28/13 11:33 7440-47-303/20/13 15:001.0 0.070
Cobalt ND ug/L 1 03/28/13 11:33 7440-48-403/20/13 15:001.0 0.080
Copper 7.7 ug/L 1 03/28/13 11:33 7440-50-803/20/13 15:001.0 0.12
Lead 1.1 ug/L 1 03/28/13 15:25 7439-92-103/20/13 15:001.0 0.030
Manganese 188 ug/L 1 03/28/13 11:33 7439-96-503/20/13 15:001.0 0.14
Molybdenum 14.4 ug/L 1 03/28/13 11:33 7439-98-703/20/13 15:001.0 0.12
Nickel 2.4 ug/L 1 03/28/13 11:33 7440-02-003/20/13 15:001.0 0.070
Selenium ND ug/L 1 03/28/13 11:33 7782-49-203/20/13 15:001.0 0.14
Silver ND ug/L 1 03/28/13 11:33 7440-22-403/20/13 15:000.50 0.010
Thallium 0.14J ug/L 1 03/28/13 15:25 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium 0.23J ug/L 1 03/28/13 11:33 7440-62-203/20/13 15:001.0 0.11
Zinc 957 ug/L 1 03/28/13 11:33 7440-66-603/20/13 15:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 1 03/26/13 12:17 7429-90-503/20/13 15:0050.0 6.4
Antimony, Dissolved 0.21J ug/L 1 03/26/13 12:17 7440-36-0 B03/20/13 15:001.0 0.030
Arsenic, Dissolved ND ug/L 1 03/26/13 12:17 7440-38-203/20/13 15:001.0 0.050
Barium, Dissolved 18.6 ug/L 1 03/26/13 12:17 7440-39-303/20/13 15:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/26/13 12:17 7440-41-703/20/13 15:000.50 0.050
Cadmium, Dissolved 5.5 ug/L 1 03/26/13 12:17 7440-43-903/20/13 15:000.50 0.050
Chromium, Dissolved 0.68J ug/L 1 03/26/13 12:17 7440-47-303/20/13 15:001.0 0.070
Cobalt, Dissolved 0.26J ug/L 1 03/26/13 12:17 7440-48-403/20/13 15:001.0 0.080
Copper, Dissolved 1.9 ug/L 1 03/26/13 12:17 7440-50-803/20/13 15:001.0 0.12
Iron, Dissolved 11.4J ug/L 1 03/26/13 12:17 7439-89-6 B03/20/13 15:0050.0 3.0
Lead, Dissolved 0.19J ug/L 1 03/26/13 12:17 7439-92-1 B03/20/13 15:001.0 0.030
Manganese, Dissolved 175 ug/L 1 03/26/13 12:17 7439-96-503/20/13 15:001.0 0.14
Molybdenum, Dissolved 14.4 ug/L 1 03/26/13 12:17 7439-98-703/20/13 15:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130319 Lab ID: 60140767002 Collected: 03/19/13 12:20 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.4 ug/L 1 03/26/13 12:17 7440-02-003/20/13 15:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/26/13 12:17 7782-49-203/20/13 15:001.0 0.14
Silver, Dissolved 0.028J ug/L 1 03/26/13 12:17 7440-22-4 B03/20/13 15:000.50 0.010
Thallium, Dissolved 0.39J ug/L 1 03/26/13 12:17 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium, Dissolved 0.26J ug/L 1 03/26/13 12:17 7440-62-203/20/13 15:001.0 0.11
Zinc, Dissolved 870 ug/L 1 03/26/13 12:17 7440-66-6 M103/20/13 15:0010.0 1.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 615 mg/L 100 03/23/13 04:40 14808-79-8100 10.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130319 Lab ID: 60140767003 Collected: 03/19/13 13:05 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 264000 ug/L 1 03/26/13 16:13 7440-70-203/20/13 15:00100 10.4
Iron 38.6J ug/L 1 03/26/13 16:13 7439-89-603/20/13 15:0050.0 11.6
Magnesium 21100 ug/L 1 03/26/13 16:13 7439-95-403/20/13 15:0050.0 6.5
Potassium 7120 ug/L 1 03/26/13 16:13 7440-09-703/20/13 15:00500 44.4
Sodium 12800 ug/L 1 03/27/13 10:11 7440-23-503/20/13 15:00500 21.7

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 262000 ug/L 1 03/26/13 16:27 7440-70-203/20/13 13:30100 10.4
Magnesium, Dissolved 20600 ug/L 1 03/26/13 16:27 7439-95-403/20/13 13:3050.0 6.5
Potassium, Dissolved 6930 ug/L 1 03/26/13 16:27 7440-09-703/20/13 13:30500 44.4
Sodium, Dissolved 12400 ug/L 1 03/27/13 10:31 7440-23-503/20/13 13:30500 21.7

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 13.1J ug/L 1 03/28/13 15:41 7429-90-503/20/13 15:0050.0 6.4
Antimony ND ug/L 1 03/28/13 12:03 7440-36-003/20/13 15:001.0 0.030
Arsenic 1.2 ug/L 1 03/28/13 12:03 7440-38-203/20/13 15:001.0 0.050
Barium 87.0 ug/L 1 03/28/13 12:03 7440-39-303/20/13 15:001.0 0.080
Beryllium ND ug/L 1 03/28/13 15:41 7440-41-703/20/13 15:000.50 0.050
Cadmium 0.72 ug/L 1 03/28/13 12:03 7440-43-903/20/13 15:000.50 0.050
Chromium 0.72J ug/L 1 03/28/13 12:03 7440-47-303/20/13 15:001.0 0.070
Cobalt ND ug/L 1 03/28/13 12:03 7440-48-403/20/13 15:001.0 0.080
Copper 1.1 ug/L 1 03/28/13 12:03 7440-50-803/20/13 15:001.0 0.12
Lead 0.033J ug/L 1 03/28/13 15:41 7439-92-103/20/13 15:001.0 0.030
Manganese 810 ug/L 1 03/28/13 12:03 7439-96-503/20/13 15:001.0 0.14
Molybdenum 0.21J ug/L 1 03/28/13 12:03 7439-98-703/20/13 15:001.0 0.12
Nickel 0.12J ug/L 1 03/28/13 12:03 7440-02-003/20/13 15:001.0 0.070
Selenium ND ug/L 1 03/28/13 12:03 7782-49-203/20/13 15:001.0 0.14
Silver ND ug/L 1 03/28/13 12:03 7440-22-403/20/13 15:000.50 0.010
Thallium 0.16J ug/L 1 03/28/13 15:41 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium 0.53J ug/L 1 03/28/13 12:03 7440-62-203/20/13 15:001.0 0.11
Zinc 192 ug/L 1 03/28/13 12:03 7440-66-603/20/13 15:0010.0 1.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 50.1 ug/L 1 03/26/13 12:42 7429-90-5 D903/20/13 15:0050.0 6.4
Antimony, Dissolved 0.17J ug/L 1 03/26/13 12:42 7440-36-0 B03/20/13 15:001.0 0.030
Arsenic, Dissolved 0.35J ug/L 1 03/26/13 12:42 7440-38-203/20/13 15:001.0 0.050
Barium, Dissolved 87.1 ug/L 1 03/26/13 12:42 7440-39-3 D903/20/13 15:001.0 0.080
Beryllium, Dissolved ND ug/L 1 03/26/13 12:42 7440-41-703/20/13 15:000.50 0.050
Cadmium, Dissolved ND ug/L 1 03/26/13 12:42 7440-43-903/20/13 15:000.50 0.050
Chromium, Dissolved 0.97J ug/L 1 03/26/13 12:42 7440-47-303/20/13 15:001.0 0.070
Cobalt, Dissolved ND ug/L 1 03/26/13 12:42 7440-48-403/20/13 15:001.0 0.080
Copper, Dissolved 2.3 ug/L 1 03/26/13 12:42 7440-50-8 D903/20/13 15:001.0 0.12
Iron, Dissolved 31.1J ug/L 1 03/26/13 12:42 7439-89-6 B03/20/13 15:0050.0 3.0
Lead, Dissolved 0.20J ug/L 1 03/26/13 12:42 7439-92-1 B03/20/13 15:001.0 0.030
Manganese, Dissolved 802 ug/L 1 03/26/13 12:42 7439-96-503/20/13 15:001.0 0.14
Molybdenum, Dissolved 0.29J ug/L 1 03/26/13 12:42 7439-98-7 B03/20/13 15:001.0 0.12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130319 Lab ID: 60140767003 Collected: 03/19/13 13:05 Received: 03/20/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 1 03/26/13 12:42 7440-02-003/20/13 15:001.0 0.070
Selenium, Dissolved ND ug/L 1 03/26/13 12:42 7782-49-203/20/13 15:001.0 0.14
Silver, Dissolved 0.035J ug/L 1 03/26/13 12:42 7440-22-4 B03/20/13 15:000.50 0.010
Thallium, Dissolved 0.37J ug/L 1 03/26/13 12:42 7440-28-0 B03/20/13 15:001.0 0.020
Vanadium, Dissolved 0.68J ug/L 1 03/26/13 12:42 7440-62-203/20/13 15:001.0 0.11
Zinc, Dissolved 2.0J ug/L 1 03/26/13 12:42 7440-66-603/20/13 15:0010.0 1.0

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 50.5 mg/L 1 03/26/13 10:2703/21/13 10:232.0 2.0

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 540 mg/L 100 03/23/13 05:26 14808-79-8100 10.0

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 10.9 mg/L 15 03/22/13 14:40 7440-44-07.5 0.61
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21938
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156764

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Matrix: Water

Analyzed

Calcium ug/L ND 100 03/26/13 15:54
Iron ug/L ND 50.0 03/26/13 15:54
Magnesium ug/L ND 50.0 03/26/13 15:54
Potassium ug/L 122J 500 03/26/13 15:54
Sodium ug/L 72.8J 500 03/27/13 09:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156765LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 964010000 96 85-115
Iron ug/L 965010000 97 85-115
Magnesium ug/L 999010000 100 85-115
Potassium ug/L 963010000 96 85-115
Sodium ug/L 971010000 97 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156766MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767001

1156767

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 92 70-130-10 4 910000257000 266000 256000
Iron ug/L 10000 95 70-13095 1 10100001750 11300 11200
Magnesium ug/L 10000 98 70-13088 3 91000020900 30700 29600
Potassium ug/L 10000 104 70-13099 3 7100005960 16400 15900
Sodium ug/L 10000 106 70-13099 3 81000012800 23400 22700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21937
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156760

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/26/13 16:17
Magnesium, Dissolved ug/L ND 50.0 03/26/13 16:17
Potassium, Dissolved ug/L 89.0J 500 03/26/13 16:17
Sodium, Dissolved ug/L 50.8J 500 03/27/13 10:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156761LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 980010000 98 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 958010000 96 85-115
Sodium, Dissolved ug/L 994010000 99 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156762MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767001

1156763

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -29 70-13079 4 910000253000 250000 261000
Magnesium, Dissolved ug/L 10000 85 70-13094 3 91000020800 29300 30200
Potassium, Dissolved ug/L 10000 102 70-130104 1 7100005730 15900 16100
Sodium, Dissolved ug/L 10000 101 70-130108 3 81000012600 22700 23500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21940
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156772

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 03/28/13 15:13
Antimony ug/L ND 1.0 03/28/13 11:17
Arsenic ug/L ND 1.0 03/28/13 11:17
Barium ug/L ND 1.0 03/28/13 11:17
Beryllium ug/L ND 0.50 03/28/13 15:13
Cadmium ug/L ND 0.50 03/28/13 11:17
Chromium ug/L ND 1.0 03/28/13 11:17
Cobalt ug/L ND 1.0 03/28/13 11:17
Copper ug/L ND 1.0 03/28/13 11:17
Lead ug/L ND 1.0 03/28/13 15:13
Manganese ug/L ND 1.0 03/28/13 11:17
Molybdenum ug/L ND 1.0 03/28/13 11:17
Nickel ug/L ND 1.0 03/28/13 11:17
Selenium ug/L ND 1.0 03/28/13 11:17
Silver ug/L ND 0.50 03/28/13 11:17
Thallium ug/L 0.086J 1.0 03/28/13 15:13
Vanadium ug/L ND 1.0 03/28/13 11:17
Zinc ug/L ND 10.0 03/28/13 11:17

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156773LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9571000 96 85-115
Antimony ug/L 38.540 96 85-115
Arsenic ug/L 38.140 95 85-115
Barium ug/L 36.740 92 85-115
Beryllium ug/L 38.340 96 85-115
Cadmium ug/L 38.240 95 85-115
Chromium ug/L 38.040 95 85-115
Cobalt ug/L 36.940 92 85-115
Copper ug/L 38.140 95 85-115
Lead ug/L 38.040 95 85-115
Manganese ug/L 37.240 93 85-115
Molybdenum ug/L 38.940 97 85-115
Nickel ug/L 37.740 94 85-115
Selenium ug/L 39.440 98 85-115
Silver ug/L 19.020 95 85-115
Thallium ug/L 36.140 90 85-115
Vanadium ug/L 37.340 93 85-115
Zinc ug/L 98.7100 99 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156774MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767002

1156775

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 96 70-13094 2 20100047.6J 1010 988
Antimony ug/L 40 102 70-130101 1 2040ND 40.7 40.3
Arsenic ug/L 40 102 70-130101 1 20400.11J 41.0 40.7
Barium ug/L 40 96 70-13095 1 204019.2 57.6 57.0
Beryllium ug/L 40 88 70-13085 3 20400.060J 35.3 34.2
Cadmium ug/L 40 98 70-13097 0 20406.1 45.2 45.1
Chromium ug/L 40 97 70-13097 0 20400.21J 38.9 38.9
Cobalt ug/L 40 94 70-13093 1 2040ND 37.7 37.3
Copper ug/L 40 91 70-13089 2 20407.7 44.1 43.3
Lead ug/L 40 96 70-13092 4 20401.1 39.5 38.0
Manganese ug/L 40 96 70-13091 1 2040188 227 225
Molybdenum ug/L 40 106 70-130104 1 204014.4 56.9 56.2
Nickel ug/L 40 92 70-13092 0 20402.4 39.4 39.4
Selenium ug/L 40 105 70-130106 1 2040ND 42.1 42.4
Silver ug/L 20 95 70-13095 1 2020ND 19.0 18.9
Thallium ug/L 40 92 70-13088 5 20400.14J 37.0 35.3
Vanadium ug/L 40 100 70-13099 1 20400.23J 40.0 39.7
Zinc ug/L 100 102 70-13079 2 20100957 1060 1040
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21939
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156768

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 03/26/13 12:05
Antimony, Dissolved ug/L 0.038J 1.0 03/26/13 12:05
Arsenic, Dissolved ug/L ND 1.0 03/26/13 12:05
Barium, Dissolved ug/L 0.30J 1.0 03/26/13 12:05
Beryllium, Dissolved ug/L ND 0.50 03/26/13 12:05
Cadmium, Dissolved ug/L ND 0.50 03/26/13 12:05
Chromium, Dissolved ug/L ND 1.0 03/26/13 12:05
Cobalt, Dissolved ug/L ND 1.0 03/26/13 12:05
Copper, Dissolved ug/L 0.18J 1.0 03/26/13 12:05
Iron, Dissolved ug/L 6.3J 50.0 03/26/13 12:05
Lead, Dissolved ug/L 0.18J 1.0 03/26/13 12:05
Manganese, Dissolved ug/L ND 1.0 03/26/13 12:05
Molybdenum, Dissolved ug/L 0.12J 1.0 03/26/13 12:05
Nickel, Dissolved ug/L ND 1.0 03/26/13 12:05
Selenium, Dissolved ug/L ND 1.0 03/26/13 12:05
Silver, Dissolved ug/L 0.085J 0.50 03/26/13 12:05
Thallium, Dissolved ug/L 0.44J 1.0 03/26/13 12:05
Vanadium, Dissolved ug/L ND 1.0 03/26/13 12:05
Zinc, Dissolved ug/L ND 10.0 03/26/13 12:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156769LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9441000 94 85-115
Antimony, Dissolved ug/L 38.140 95 85-115
Arsenic, Dissolved ug/L 37.440 93 85-115
Barium, Dissolved ug/L 36.640 91 85-115
Beryllium, Dissolved ug/L 37.940 95 85-115
Cadmium, Dissolved ug/L 37.440 93 85-115
Chromium, Dissolved ug/L 37.140 93 85-115
Cobalt, Dissolved ug/L 36.640 92 85-115
Copper, Dissolved ug/L 37.340 93 85-115
Iron, Dissolved ug/L 9581000 96 85-115
Lead, Dissolved ug/L 36.540 91 85-115
Manganese, Dissolved ug/L 36.740 92 85-115
Molybdenum, Dissolved ug/L 38.640 97 85-115
Nickel, Dissolved ug/L 37.140 93 85-115
Selenium, Dissolved ug/L 37.940 95 85-115
Silver, Dissolved ug/L 18.820 94 85-115
Thallium, Dissolved ug/L 35.240 88 85-115
Vanadium, Dissolved ug/L 37.240 93 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156769LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 95.3100 95 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156770MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767002

1156771

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 99 70-13099 0 201000ND 986 986
Antimony, Dissolved ug/L 40 103 70-130104 2 20400.21J 41.3 41.9
Arsenic, Dissolved ug/L 40 104 70-130104 0 2040ND 41.7 41.6
Barium, Dissolved ug/L 40 100 70-130101 0 204018.6 58.7 58.8
Beryllium, Dissolved ug/L 40 88 70-13090 2 2040ND 35.2 36.0
Cadmium, Dissolved ug/L 40 100 70-130101 1 20405.5 45.7 46.0
Chromium, Dissolved ug/L 40 98 70-13098 0 20400.68J 39.7 39.8
Cobalt, Dissolved ug/L 40 96 70-13096 0 20400.26J 38.7 38.5
Copper, Dissolved ug/L 40 91 70-13090 1 20401.9 38.4 38.0
Iron, Dissolved ug/L 1000 101 70-130101 0 20100011.4J 1020 1020
Lead, Dissolved ug/L 40 99 70-13099 0 20400.19J 39.8 39.8
Manganese, Dissolved ug/L 40 119 70-130106 2 2040175 223 218
Molybdenum, Dissolved ug/L 40 110 70-130109 1 204014.4 58.3 58.0
Nickel, Dissolved ug/L 40 96 70-13096 0 20402.4 40.7 40.7
Selenium, Dissolved ug/L 40 106 70-130105 1 2040ND 42.3 42.0
Silver, Dissolved ug/L 20 97 70-13097 0 20200.028J 19.5 19.5
Thallium, Dissolved ug/L 40 95 70-13095 0 20400.39J 38.5 38.4
Vanadium, Dissolved ug/L 40 100 70-130100 1 20400.26J 40.2 40.4
Zinc, Dissolved ug/L M1100 136 70-130110 3 20100870 1010 980
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40312
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60140767001, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157089

Associated Lab Samples: 60140767001, 60140767003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 03/26/13 09:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157090LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 211198 107 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140738002
1157091SAMPLE DUPLICATE:

BOD, 5 day mg/L 2.3 17ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23981
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158376

Associated Lab Samples: 60140767001, 60140767002, 60140767003

Matrix: Water

Analyzed

Sulfate mg/L 0.27J 1.0 03/23/13 02:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158377LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1158378MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140476006

1158379

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 500 86 61-11985 0 10500766 1200 1190
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/16733
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60140767001, 60140767003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 763509

Associated Lab Samples: 60140767001, 60140767003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 03/22/13 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

763510LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

763511MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767001

763512

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 110 80-120114 3 202.50.10J 2.8 2.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

763513MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140767003

763514

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 37.5 109 80-120111 1 2037.510.9 51.7 52.4
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QUALIFIERS

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140767
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140767001 MPRP/21938 ICP/17538ROCK DRAIN IN 130319 EPA 200.7 EPA 200.7
60140767002 MPRP/21938 ICP/17538ROCK DRAIN MP 130319 EPA 200.7 EPA 200.7
60140767003 MPRP/21938 ICP/17538WETLAND OUT 130319 EPA 200.7 EPA 200.7

60140767001 MPRP/21937 ICP/17537ROCK DRAIN IN 130319 EPA 200.7 EPA 200.7
60140767002 MPRP/21937 ICP/17537ROCK DRAIN MP 130319 EPA 200.7 EPA 200.7
60140767003 MPRP/21937 ICP/17537WETLAND OUT 130319 EPA 200.7 EPA 200.7

60140767001 MPRP/21940 ICPM/2127ROCK DRAIN IN 130319 EPA 200.8 EPA 200.8
60140767002 MPRP/21940 ICPM/2127ROCK DRAIN MP 130319 EPA 200.8 EPA 200.8
60140767003 MPRP/21940 ICPM/2127WETLAND OUT 130319 EPA 200.8 EPA 200.8

60140767001 MPRP/21939 ICPM/2126ROCK DRAIN IN 130319 EPA 200.8 EPA 200.8
60140767002 MPRP/21939 ICPM/2126ROCK DRAIN MP 130319 EPA 200.8 EPA 200.8
60140767003 MPRP/21939 ICPM/2126WETLAND OUT 130319 EPA 200.8 EPA 200.8

60140767001 WET/40312 WET/40396ROCK DRAIN IN 130319 SM 5210B SM 5210B
60140767003 WET/40312 WET/40396WETLAND OUT 130319 SM 5210B SM 5210B

60140767001 WETA/23981ROCK DRAIN IN 130319 EPA 300.0
60140767002 WETA/23981ROCK DRAIN MP 130319 EPA 300.0
60140767003 WETA/23981WETLAND OUT 130319 EPA 300.0

60140767001 WETA/16733ROCK DRAIN IN 130319 SM 5310C
60140767003 WETA/16733WETLAND OUT 130319 SM 5310C
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/~eAnalyhcal • 
vvww pac9Jabs con, 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60140767 
II I llll 111111111111111 
60140767 

Client Name: 

Courier: Fed Ex 0 UPS rd USPS 0 Client 0 Commercial 0 Pace 0 Other 0 

Yes '1 Tracking#: \1.... ,~-; ~ '61 d-d-10os- &o't ~ Pace Shipping Label Used? 

Custody Seal on Cooler/Box Present: Yes if! No O Seals intact: Yes 'JJ No 0 

Ootional 

Proj Due Date: 

No 0 Proi Name: 

Packing Material: Bubble Wrap O Bubble Bags fi Foam O None O Other ~U,LG 

Thermometer Used: ~ / T-194 Type of Ice: Q Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: ~ ,') (circle one) 
1Date and ~iyals r person examining 

Temperature should be above freezing 10 6°C 
contents: J,() u a~ 

Cbain of Custody present: l'?fYes O No ON/A 1. 

Chain of Custody filled out: lives ONo O N/A ~. 

Chain of Custody relinquished : ~Yes ONo ON/A 3. 

Samoler name & signature on COC: (l Yes ONo ON/A i4, 
- -

Sampres arrived within holdinci time: ~Yes ONo ON/A 5, 

Short Hold Time analyses (<72hr): iJYes ONo ON/A ~Boo 
Rush Turn Around Time reQuested: 0Yes riiNo ON/A 7 

Sufficient volume : fl1Yes DNo ON/A 8 

Correct containers used : ,fjYes ONo ON/A 

Pace containers used: ~Yes ONo ON/A 9 

Containers intact: r/Jves ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes O No r!:iNIA 11 . 

Filtered volume received for dissolved tests? r/,,Yes ONo ON/A 12. 

Sample labels match COC : r/Jye~ O No O N/A 

Includes date/time/ID/analyses Matrrx: \.N1 13. 

AU containers needing preservation have been checked 'r/Jyes ONo ON/A 

~II containers needing preservation are found to be in 
r/JYes ONo DNtA ompl1ance with EPA recom~tion. 14. 

Excepttons VOA, colifonn, 0 O&G, WI-ORO (water), 
JYes ONo 

Initial when l;t # of added 
Phenolics !completed reservat1ve 
Trip Blank present: DYes ONo r:iNrA 

Pace Trio Blank lot# (if purchased): 15 
Headspace in VOA vials ( >6mm) : DYes ONo d..N/A 

J 16, 

Proiect sampJed in USDA Regulated Area Dves ONo r£N/A 17. List State : 

Client Notification/ Resolution: Copy COC to Client? y ,(?i Field Data Required? y I N 

Person Contacted : Date!Time: rTemp Log Record start and finish times 
i,vhen unpacking cooler, if >20 min, 

Comments/ Resolution · recheck sample temps 

Start :l \Ob Start: 

End 1105' End: 

[Temp Temp: 

F-KS-C-004-Rev 2 04December2012 
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Lao · 
1cnfteld _ompany 

0 A BP affif,atoo company 

Laboratory Management Program Lah.. Chain of Custody Record Pag~ ot \ 

BP/ARC Project Name: Rico-Argentine Mine Site Req Due Date (mm/dd/yy): -----.---,-....,. Rush TAT: es A, No X 

BP/ARC Facility No: ______________ Lab Work Order Number: (~(.) I, 4 D {& 1-" 
Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine Consultant/Contractor. AMEC E&I, Inc. 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 Consultant/Contractor Project No: SA11161302.200A 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Lab Phone: (913) 563-1407 California Global ID No.: NA Consultant/Contractor PM: Marc Lombardi 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: DOOML-C;001 (WR 256704) Phone: 916-636-3200 

Lab Bottle Order No: NA Accounting Mode: Provision 2- OOC-BU OOC-RM Email Report/EDD To: lynda.lombardi@amec.com -- --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BPIARC _x_ Contractor --
BPIARC EBM: Anthony Brown Matrix No. Containers I Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 ., Standard _x__ 

anthony.brown@bp.com 
a, 

Full Data Package __ EBM Email: C: 

B ' -
C: ., Cl) 
0 .si ~ u 0 

., 
a C: C: CD CD 

~ 

~ ~ :G:! gi "! 0 0 
Lab ·s ;;; ... a, C/)Q '?O "' Comments Sample Description Date Time ~ 5[ 8. E i! ,J,O .,, 0 IO IO No. 'a 

_, - "' -N 

==- ==-
:::, a, .!!!- .!!! ;::: - C en ~ 

Ill z ., ... ., I',: ., ~ ~ ~ en Note: If sample not conected, indicate "No > I!! 0 
(D • 

0 - J! g 0 ::E g ::E g -o ~ Sample" in comments and singl<>-strike out - a. en u J!! 0 u 0 -I 0 ~ ~ 

~ 
C: £ z o"' iH!1 - '"' 0 0 en 0 and initial any preprinted sample description. en ~ :J 111'I. 'I. 1-W ~ \U I- .Al - ::E 'I. 

RU{ k(J~ A,. Nii\/ ll r. WI .1/;<J/i'} IV S' 2. ~ ~ IJ1e, V -~ t,/ V 
.,. 

fvt II : cs- \0f" u:·'-" V IP I \.l I.AC.3 1$ tM 1.,1 Dissolved metals are field filtered. 

' Rocu. l7cl\-\ ... , 1,Y\Ct·.Z:c \ II\. ~ f'\ 'rt, ll'.2..0 -./ _) 2.. 11 ' I '<. V' X I (q, 

l\\rn,kN vnv..:r- \ ~;z, V\ ·ih" 112- \1-,i~~ 'V ~ 1 IJ- Ji ' ·y 'l ~ X I\J ,y ~ \J Metals are: Ca, Fe, K, Na, Mg (E200.7); . l . 
' Kg, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, ' i"-- -~-

------ :--- Mo, Ni, Pb, Sb, Se, TI, V, Zn (E200.8) i-i-1---- / r7 i-----/ i- i---

L-a.- ~ ' -\- l-4. 14 ·; v~ "\).JUJkf.1:"'1,r: 
~ '½' l\1\ I\ - r-- ,, --- r---'\ • - i-------- i- ...... 

J ,........- -- i--.. r--.. 

Sampler's Name: t\m~ t' kl f'02...I • Re~nquish~ By/ Affiliation Date Time • Accepted By/ Affiliation Date Time .... 
Sampler's Company: Wr:G \\\ .l~A~ I iw,~ 1 :I'\ Iii ,~ A.Jf 

'JU;_' IY r--- " I -:r,1~ l?: ,,O 

Ship Date: !)\ \0\ ~ v , . 
".:.! (1µ J1tV 4 ~flUtt-~~//#PPt :s/19/3 JIJ:(t) Shipment Method: \ iDi:... "\11 /Ae&,f 

Shipment Tracking No! fr =t 3 °3 1')8 f- .Z.Z. \005 lc;O't l- u 1\V ll~w~! ~ 3 ,ei /J l'f t -S- \&··M_ ~ I -g/Jo/13 100() 
y 

Special Instructions: 

THIS l.:.INE - LAB USE ONLY: Custody Seals In Placeft'es No Temp Blank: f es)J No I Cooler Temp on Receipt: :l.-1 °ᴩ�FIC I Trip Blank: Yes I~ I MSIMSD Sample Submitted: Yes~ 

BP/ARC LaMP COC Rev. 6 01/01/2009 

rr'J 
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Chain of Custody 

Workorder:60140767 

Heather Wilson 
Pace Analytical Services, Inc. 
9608 Loiret Blvd. 
Lenexa, KS 66219 
Phone (913)599-5665 
Fax (913)599-1759 

Pace Analytical Green Bay 
1241 Bellevue Street 
Suite 9 
Green Bay, WI 54302 
Phone (920)469-2436 

Owner Received Date: 3/20/2013 Results Requested 8 

L.....----,-,-------.-------,.,-----.-_j~§§~~g 

ROCK DRAIN IN 130319 DOI PS 

2 WETLAND OUT 130319 007- PS 

3 

4 

1 

2 

3 

Cooler Temperature on Receipt 

Wednesday, March 20, 2013 11 :50:32 AM 

3/19/2013 11 :05 60140767001 Water 

3/19/201313:05 60140767003 Water 

J/2.1/(J 1150 [ 

oc 

I
(_) 
0 ..-
(") 
I.() 

Received on Ice N Samples lnta 

FMT-ALL-C-2rev.OO 24March2009 

N 

Page 1 of l 
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ace Analytical' Sample Condition Upon Receipt 

Pace Analytical Services, Inc. 
1241 Bellevue Street, Suite 9 

Green Bay, WI 54302 

Client Name: ( Project # 4 u-:;-s: P- c.,,;).. ----~-----'-----
Courier: r'Fed Ex r: UPS r USPS r Client r Commercial r Pace 
Tracking #: 'j . '2 7 t(, 

Other __________ _ 

... yes r no Seals intact: y'yes r no 

Custody Seal on Samples Present: r yes J7no Seals intact: r· yes r no 

Packing Material: r· Bubble Wrap r Bubble Bags r None r Other 

Thermometer Used c; /2... Y 5 Type of Ice:~ Blue Dry None Samples on ice, cooling process has begun 

Cooler Temperature Uncorr: ·Z /Corr: -Z. 'sra(ogical Tissue is Frozen: r yes 

Temp Blank Present: r yes Vno 
Temp should be above freezing to 6°C for all sample except Biota. 
Frozen Biota Samples should be received~ o•c. / Comments: 

Chain of Custody Present: efves ONo ON/A 1. 

Chain of Custody Filled Out: .¢Yes ONo ON/A 2. 

Chain of Custody Relinquished: 0ves ONo ON/A 3. 

Sampler Name & Signature on COC: 0Yes ONo ;6N/A 4. 

Samples Arrived within Hold Time: jZJves ONo ON/A 5. 

- VOA Samples frozen upon receipt 0Yes ONo Date/Time: 

Short Hold Time Analysis (<72hr): 0Yes ;z(No ON/A 6 . 

Rush Turn Around Time Requested: . !Z1Yes ONo ON/A 7. 

Sufficient Volume: ~s ONo ON/A 8. 

Correct Containers Used: 

-Pace Containers Used: 

-Pace IR Containers Used: 

Containers Intact: 

Filtered volume received for Dissolved tests 

Sample Labels match COC: 

-Includes date/time/ID/Analysis Matrix: 

iz{yes ONo 

0Yes iz{No 

J21\es ONo 

!Zfyes ONo 

0Yes 0No 

0Yes ONo 

0 

ON/A 9. 

ON/A 

ON/A 

ON/A 10. 

~/A 11. 

ON/A 12. 

r no Person examinin.Q contents: 
Date: ? / 2 //('3 
Initials: t: '""'1t-/ 

All containers needing preservation have been checked. d. 
(Non-Compliance noted in 13.) 0Yes ONo JLJNIA 13. r HN03 r· H2S04 r NaOH r NaOH +ZnAct 
- - - - -- - - - - - - - - - - - -- - - - - - -- - - - --- - -- - -
All containers needing preservation are found to be in r/ 
compliance with EPA recommendation. OYes ONo _y.iNJA 
(HN03, H2S04 Q; NaOH+ZnAct 2:9, NaOH 2:12) 
";;ceptions: VOA, coliform@ox, TOH, ,..;: Initial when 
O&G, WIDROW, Phenolics, OTHER: [LJYes 0No completed 

Headspace in VOA Vials ( >6mm): 

Trip Blank Present: 

Trip Blank Custody Seals Present 

Pace Trip Blank Lot# (if purchased): 
Client Notification/ Resolution: 

0Yes 0No ,dNtA 14. 

0Yes 0No Jt'01A 15. 

0Yes ONo ~/A 

Person Contacted: Date/Time: ---------------Comments/ Resolution: 

!Lab Std #ID of 
preservative luatet 

Time: 

If checked, see attached form for additional comments D 

-------------------------------------------

Project Manager Review: Date: J /2,/1.J 
F-GB-C-031-Rev.Ol (01Mar2013) SCUR Form 
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April 09, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60141237

60141237
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on March 27, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 32
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CERTIFICATIONS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE SUMMARY

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60141237001 ROCK DRAIN IN 130326 Water 03/26/13 10:30 03/27/13 18:25

60141237002 ROCK DRAIN MP 130326 Water 03/26/13 11:40 03/27/13 18:25

60141237003 WETLAND OUT 130326 Water 03/26/13 10:50 03/27/13 18:25

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60141237001 ROCK DRAIN IN 130326 EPA 200.7 5JGP

EPA 200.7 4JGP

EPA 200.8 18SMW

EPA 200.8 19SMW

SM 5210B 1NDL

EPA 300.0 1OL

SM 5310C 1JML

60141237002 ROCK DRAIN MP 130326 EPA 200.7 5JGP

EPA 200.7 4JGP

EPA 200.8 18SMW

EPA 200.8 19SMW

EPA 300.0 1OL

60141237003 WETLAND OUT 130326 EPA 200.7 5JGP

EPA 200.7 4JGP

EPA 200.8 18SMW

EPA 200.8 19SMW

SM 5210B 1NDL

EPA 300.0 1OL

SM 5310C 1JML

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 09, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22068
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141237001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1161017)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 09, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22066
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141237001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1161006)

• Calcium, Dissolved
• MSD  (Lab ID: 1161007)

• Calcium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 09, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22069
B: Analyte was detected in the associated method blank.

• BLANK for HBN 284663 [MPRP/220  (Lab ID: 1161019)
• Antimony
• Cobalt
• Copper
• Lead
• Molybdenum
• Nickel

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22069
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141237002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1161021)

• Zinc
• MSD  (Lab ID: 1161022)

• Zinc

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 09, 2013

Description: 200.8 MET ICPMS

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 09, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22067
B: Analyte was detected in the associated method blank.

• BLANK for HBN 284660 [MPRP/220  (Lab ID: 1161008)
• Antimony, Dissolved
• Cadmium, Dissolved
• Chromium, Dissolved
• Cobalt, Dissolved
• Copper, Dissolved
• Iron, Dissolved
• Lead, Dissolved
• Molybdenum, Dissolved
• Nickel, Dissolved
• Vanadium, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 09, 2013

Description: 200.8 MET ICPMS, Dissolved

QC Batch: MPRP/22067
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141237002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1161010)

• Manganese, Dissolved
• Zinc, Dissolved

• MSD  (Lab ID: 1161011)
• Copper, Dissolved
• Zinc, Dissolved

Additional Comments:
Analyte Comments:

QC Batch: MPRP/22067
1e: Post Digestion Spike Performed - 82.9% Recovery

• MSD  (Lab ID: 1161011)
• Copper, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: April 09, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: April 09, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: April 09, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: WETA/24104
B: Analyte was detected in the associated method blank.

• BLANK for HBN 285356 [WETA/241  (Lab ID: 1163718)
• Total Organic Carbon

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130326 Lab ID: 60141237001 Collected: 03/26/13 10:30 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 240000 ug/L 04/02/13 09:13 7440-70-2 M103/28/13 14:30100 10.4 1
Iron 1850 ug/L 04/02/13 09:13 7439-89-603/28/13 14:3050.0 11.6 1
Magnesium 19900 ug/L 04/02/13 09:13 7439-95-403/28/13 14:3050.0 6.5 1
Potassium 5230 ug/L 04/02/13 09:13 7440-09-703/28/13 14:30500 44.4 1
Sodium 12000 ug/L 04/02/13 09:13 7440-23-503/28/13 14:30500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 250000 ug/L 04/02/13 09:32 7440-70-2 D9,M103/28/13 14:30100 10.4 1
Magnesium, Dissolved 20600 ug/L 04/02/13 09:32 7439-95-4 D903/28/13 14:3050.0 6.5 1
Potassium, Dissolved 5340 ug/L 04/02/13 09:32 7440-09-7 D903/28/13 14:30500 44.4 1
Sodium, Dissolved 12400 ug/L 04/02/13 09:32 7440-23-5 D903/28/13 14:30500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 123 ug/L 04/05/13 19:20 7429-90-503/28/13 14:3050.0 6.4 1
Antimony 0.35J ug/L 04/05/13 19:20 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic 0.36J ug/L 04/05/13 19:20 7440-38-203/28/13 14:301.0 0.050 1
Barium 20.8 ug/L 04/05/13 19:20 7440-39-303/28/13 14:301.0 0.080 1
Beryllium 0.20J ug/L 04/05/13 19:20 7440-41-703/28/13 14:300.50 0.050 1
Cadmium 11.1 ug/L 04/05/13 19:20 7440-43-903/28/13 14:300.50 0.050 1
Chromium 0.65J ug/L 04/05/13 19:20 7440-47-303/28/13 14:301.0 0.070 1
Cobalt 2.4 ug/L 04/05/13 19:20 7440-48-403/28/13 14:301.0 0.080 1
Copper 27.7 ug/L 04/05/13 19:20 7440-50-803/28/13 14:301.0 0.12 1
Lead 4.1 ug/L 04/05/13 19:20 7439-92-103/28/13 14:301.0 0.030 1
Manganese 1560 ug/L 04/05/13 19:20 7439-96-503/28/13 14:301.0 0.14 1
Molybdenum 16.0 ug/L 04/05/13 19:20 7439-98-703/28/13 14:301.0 0.12 1
Nickel 3.6 ug/L 04/05/13 19:20 7440-02-003/28/13 14:301.0 0.070 1
Selenium ND ug/L 04/05/13 19:20 7782-49-203/28/13 14:301.0 0.14 1
Silver 0.019J ug/L 04/05/13 19:20 7440-22-403/28/13 14:300.50 0.010 1
Thallium 0.10J ug/L 04/05/13 19:20 7440-28-003/28/13 14:301.0 0.020 1
Vanadium ND ug/L 04/05/13 19:20 7440-62-203/28/13 14:301.0 0.11 1
Zinc 2120 ug/L 04/05/13 19:20 7440-66-603/28/13 14:3010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/05/13 18:14 7429-90-503/28/13 14:3050.0 6.4 1
Antimony, Dissolved 0.34J ug/L 04/05/13 18:14 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic, Dissolved ND ug/L 04/05/13 18:14 7440-38-203/28/13 14:301.0 0.050 1
Barium, Dissolved 19.8 ug/L 04/05/13 18:14 7440-39-303/28/13 14:301.0 0.080 1
Beryllium, Dissolved 0.050J ug/L 04/05/13 18:14 7440-41-703/28/13 14:300.50 0.050 1
Cadmium, Dissolved 9.9 ug/L 04/05/13 18:14 7440-43-903/28/13 14:300.50 0.050 1
Chromium, Dissolved 0.32J ug/L 04/05/13 18:14 7440-47-3 B03/28/13 14:301.0 0.070 1
Cobalt, Dissolved 2.4 ug/L 04/05/13 18:14 7440-48-403/28/13 14:301.0 0.080 1
Copper, Dissolved 1.7 ug/L 04/05/13 18:14 7440-50-8 B03/28/13 14:301.0 0.12 1
Iron, Dissolved ND ug/L 04/05/13 18:14 7439-89-603/28/13 14:3050.0 3.0 1
Lead, Dissolved 0.088J ug/L 04/05/13 18:14 7439-92-1 B03/28/13 14:301.0 0.030 1
Manganese, Dissolved 1550 ug/L 04/05/13 18:14 7439-96-503/28/13 14:301.0 0.14 1
Molybdenum, Dissolved 15.3 ug/L 04/05/13 18:14 7439-98-703/28/13 14:301.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130326 Lab ID: 60141237001 Collected: 03/26/13 10:30 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.7 ug/L 04/05/13 18:14 7440-02-0 D903/28/13 14:301.0 0.070 1
Selenium, Dissolved ND ug/L 04/05/13 18:14 7782-49-203/28/13 14:301.0 0.14 1
Silver, Dissolved 0.017J ug/L 04/05/13 18:14 7440-22-403/28/13 14:300.50 0.010 1
Thallium, Dissolved 0.12J ug/L 04/05/13 18:14 7440-28-003/28/13 14:301.0 0.020 1
Vanadium, Dissolved ND ug/L 04/05/13 18:14 7440-62-203/28/13 14:301.0 0.11 1
Zinc, Dissolved 1830 ug/L 04/05/13 18:14 7440-66-603/28/13 14:3010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 04/02/13 09:2503/28/13 09:492.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 623 mg/L 04/01/13 00:00 14808-79-8100 10.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.63J mg/L 04/03/13 12:27 7440-44-0 B1.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/09/2013 12:55 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130326 Lab ID: 60141237002 Collected: 03/26/13 11:40 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 243000 ug/L 04/02/13 09:20 7440-70-203/28/13 14:30100 10.4 1
Iron 685 ug/L 04/02/13 09:20 7439-89-603/28/13 14:3050.0 11.6 1
Magnesium 20000 ug/L 04/02/13 09:20 7439-95-403/28/13 14:3050.0 6.5 1
Potassium 5320 ug/L 04/02/13 09:20 7440-09-703/28/13 14:30500 44.4 1
Sodium 12100 ug/L 04/02/13 09:20 7440-23-503/28/13 14:30500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 255000 ug/L 04/02/13 09:39 7440-70-2 D903/28/13 14:30100 10.4 1
Magnesium, Dissolved 20400 ug/L 04/02/13 09:39 7439-95-4 D903/28/13 14:3050.0 6.5 1
Potassium, Dissolved 5560 ug/L 04/02/13 09:39 7440-09-7 D903/28/13 14:30500 44.4 1
Sodium, Dissolved 12700 ug/L 04/02/13 09:39 7440-23-5 D903/28/13 14:30500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 40.5J ug/L 04/05/13 19:25 7429-90-503/28/13 14:3050.0 6.4 1
Antimony 0.32J ug/L 04/05/13 19:25 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic 0.20J ug/L 04/05/13 19:25 7440-38-203/28/13 14:301.0 0.050 1
Barium 18.4 ug/L 04/05/13 19:25 7440-39-303/28/13 14:301.0 0.080 1
Beryllium 0.094J ug/L 04/05/13 19:25 7440-41-703/28/13 14:300.50 0.050 1
Cadmium 7.1 ug/L 04/05/13 19:25 7440-43-903/28/13 14:300.50 0.050 1
Chromium 0.87J ug/L 04/05/13 19:25 7440-47-303/28/13 14:301.0 0.070 1
Cobalt 0.68J ug/L 04/05/13 19:25 7440-48-4 B03/28/13 14:301.0 0.080 1
Copper 9.9 ug/L 04/05/13 19:25 7440-50-803/28/13 14:301.0 0.12 1
Lead 1.4 ug/L 04/05/13 19:25 7439-92-103/28/13 14:301.0 0.030 1
Manganese 338 ug/L 04/05/13 19:25 7439-96-503/28/13 14:301.0 0.14 1
Molybdenum 13.4 ug/L 04/05/13 19:25 7439-98-703/28/13 14:301.0 0.12 1
Nickel 3.0 ug/L 04/05/13 19:25 7440-02-003/28/13 14:301.0 0.070 1
Selenium ND ug/L 04/05/13 19:25 7782-49-203/28/13 14:301.0 0.14 1
Silver ND ug/L 04/05/13 19:25 7440-22-403/28/13 14:300.50 0.010 1
Thallium 0.042J ug/L 04/05/13 19:25 7440-28-003/28/13 14:301.0 0.020 1
Vanadium 0.28J ug/L 04/05/13 19:25 7440-62-203/28/13 14:301.0 0.11 1
Zinc 1310 ug/L 04/05/13 19:25 7440-66-6 M103/28/13 14:3010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/05/13 18:18 7429-90-503/28/13 14:3050.0 6.4 1
Antimony, Dissolved 0.31J ug/L 04/05/13 18:18 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic, Dissolved ND ug/L 04/05/13 18:18 7440-38-203/28/13 14:301.0 0.050 1
Barium, Dissolved 18.3 ug/L 04/05/13 18:18 7440-39-303/28/13 14:301.0 0.080 1
Beryllium, Dissolved ND ug/L 04/05/13 18:18 7440-41-703/28/13 14:300.50 0.050 1
Cadmium, Dissolved 6.7 ug/L 04/05/13 18:18 7440-43-903/28/13 14:300.50 0.050 1
Chromium, Dissolved 0.71J ug/L 04/05/13 18:18 7440-47-303/28/13 14:301.0 0.070 1
Cobalt, Dissolved 0.70J ug/L 04/05/13 18:18 7440-48-4 B03/28/13 14:301.0 0.080 1
Copper, Dissolved 6.1 ug/L 04/05/13 18:18 7440-50-8 M103/28/13 14:301.0 0.12 1
Iron, Dissolved ND ug/L 04/05/13 18:18 7439-89-603/28/13 14:3050.0 3.0 1
Lead, Dissolved 0.30J ug/L 04/05/13 18:18 7439-92-1 B03/28/13 14:301.0 0.030 1
Manganese, Dissolved 368 ug/L 04/05/13 18:18 7439-96-5 D9,M103/28/13 14:301.0 0.14 1
Molybdenum, Dissolved 13.4 ug/L 04/05/13 18:18 7439-98-7 D903/28/13 14:301.0 0.12 1

REPORT OF LABORATORY ANALYSIS
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130326 Lab ID: 60141237002 Collected: 03/26/13 11:40 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.2 ug/L 04/05/13 18:18 7440-02-0 B,D903/28/13 14:301.0 0.070 1
Selenium, Dissolved ND ug/L 04/05/13 18:18 7782-49-203/28/13 14:301.0 0.14 1
Silver, Dissolved ND ug/L 04/05/13 18:18 7440-22-403/28/13 14:300.50 0.010 1
Thallium, Dissolved 0.044J ug/L 04/05/13 18:18 7440-28-003/28/13 14:301.0 0.020 1
Vanadium, Dissolved 0.23J ug/L 04/05/13 18:18 7440-62-2 B03/28/13 14:301.0 0.11 1
Zinc, Dissolved 1260 ug/L 04/05/13 18:18 7440-66-6 M103/28/13 14:3010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 642 mg/L 04/01/13 00:16 14808-79-8100 10.0 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130326 Lab ID: 60141237003 Collected: 03/26/13 10:50 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 259000 ug/L 04/02/13 09:22 7440-70-203/28/13 14:30100 10.4 1
Iron 42.6J ug/L 04/02/13 09:22 7439-89-603/28/13 14:3050.0 11.6 1
Magnesium 20700 ug/L 04/02/13 09:22 7439-95-403/28/13 14:3050.0 6.5 1
Potassium 6010 ug/L 04/02/13 09:22 7440-09-703/28/13 14:30500 44.4 1
Sodium 12400 ug/L 04/02/13 09:22 7440-23-503/28/13 14:30500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 267000 ug/L 04/02/13 09:41 7440-70-2 D903/28/13 14:30100 10.4 1
Magnesium, Dissolved 21000 ug/L 04/02/13 09:41 7439-95-4 D903/28/13 14:3050.0 6.5 1
Potassium, Dissolved 6120 ug/L 04/02/13 09:41 7440-09-7 D903/28/13 14:30500 44.4 1
Sodium, Dissolved 12800 ug/L 04/02/13 09:41 7440-23-5 D903/28/13 14:30500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum ND ug/L 04/05/13 19:41 7429-90-503/28/13 14:3050.0 6.4 1
Antimony 0.29J ug/L 04/05/13 19:41 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic 0.64J ug/L 04/05/13 19:41 7440-38-203/28/13 14:301.0 0.050 1
Barium 73.4 ug/L 04/05/13 19:41 7440-39-303/28/13 14:301.0 0.080 1
Beryllium ND ug/L 04/05/13 19:41 7440-41-703/28/13 14:300.50 0.050 1
Cadmium 1.2 ug/L 04/05/13 19:41 7440-43-903/28/13 14:300.50 0.050 1
Chromium 0.48J ug/L 04/05/13 19:41 7440-47-303/28/13 14:301.0 0.070 1
Cobalt 0.32J ug/L 04/05/13 19:41 7440-48-4 B03/28/13 14:301.0 0.080 1
Copper 0.48J ug/L 04/05/13 19:41 7440-50-8 B03/28/13 14:301.0 0.12 1
Lead 0.18J ug/L 04/05/13 19:41 7439-92-1 B03/28/13 14:301.0 0.030 1
Manganese 697 ug/L 04/05/13 19:41 7439-96-503/28/13 14:301.0 0.14 1
Molybdenum 0.76J ug/L 04/05/13 19:41 7439-98-7 B03/28/13 14:301.0 0.12 1
Nickel 0.14J ug/L 04/05/13 19:41 7440-02-0 B03/28/13 14:301.0 0.070 1
Selenium ND ug/L 04/05/13 19:41 7782-49-203/28/13 14:301.0 0.14 1
Silver 0.017J ug/L 04/05/13 19:41 7440-22-403/28/13 14:300.50 0.010 1
Thallium 0.054J ug/L 04/05/13 19:41 7440-28-003/28/13 14:301.0 0.020 1
Vanadium 0.57J ug/L 04/05/13 19:41 7440-62-203/28/13 14:301.0 0.11 1
Zinc 316 ug/L 04/05/13 19:41 7440-66-603/28/13 14:3010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/05/13 18:35 7429-90-503/28/13 14:3050.0 6.4 1
Antimony, Dissolved 0.25J ug/L 04/05/13 18:35 7440-36-0 B03/28/13 14:301.0 0.030 1
Arsenic, Dissolved 0.13J ug/L 04/05/13 18:35 7440-38-203/28/13 14:301.0 0.050 1
Barium, Dissolved 70.3 ug/L 04/05/13 18:35 7440-39-303/28/13 14:301.0 0.080 1
Beryllium, Dissolved ND ug/L 04/05/13 18:35 7440-41-703/28/13 14:300.50 0.050 1
Cadmium, Dissolved 0.11J ug/L 04/05/13 18:35 7440-43-9 B03/28/13 14:300.50 0.050 1
Chromium, Dissolved 0.51J ug/L 04/05/13 18:35 7440-47-3 B03/28/13 14:301.0 0.070 1
Cobalt, Dissolved 0.24J ug/L 04/05/13 18:35 7440-48-4 B03/28/13 14:301.0 0.080 1
Copper, Dissolved 1.2 ug/L 04/05/13 18:35 7440-50-8 B,D903/28/13 14:301.0 0.12 1
Iron, Dissolved 17.5J ug/L 04/05/13 18:35 7439-89-6 B03/28/13 14:3050.0 3.0 1
Lead, Dissolved 0.14J ug/L 04/05/13 18:35 7439-92-1 B03/28/13 14:301.0 0.030 1
Manganese, Dissolved 664 ug/L 04/05/13 18:35 7439-96-503/28/13 14:301.0 0.14 1
Molybdenum, Dissolved 0.62J ug/L 04/05/13 18:35 7439-98-7 B03/28/13 14:301.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130326 Lab ID: 60141237003 Collected: 03/26/13 10:50 Received: 03/27/13 18:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.074J ug/L 04/05/13 18:35 7440-02-0 B03/28/13 14:301.0 0.070 1
Selenium, Dissolved ND ug/L 04/05/13 18:35 7782-49-203/28/13 14:301.0 0.14 1
Silver, Dissolved 0.014J ug/L 04/05/13 18:35 7440-22-403/28/13 14:300.50 0.010 1
Thallium, Dissolved 0.043J ug/L 04/05/13 18:35 7440-28-003/28/13 14:301.0 0.020 1
Vanadium, Dissolved 0.38J ug/L 04/05/13 18:35 7440-62-2 B03/28/13 14:301.0 0.11 1
Zinc, Dissolved 1.2J ug/L 04/05/13 18:35 7440-66-603/28/13 14:3010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 22.5 mg/L 04/02/13 09:2803/28/13 09:522.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 603 mg/L 04/01/13 00:31 14808-79-8100 10.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 8.4 mg/L 04/03/13 12:35 7440-44-0 B1.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22068
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1161015

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Matrix: Water

Analyzed

Calcium ug/L ND 100 04/02/13 09:09
Iron ug/L ND 50.0 04/02/13 09:09
Magnesium ug/L ND 50.0 04/02/13 09:09
Potassium ug/L ND 500 04/02/13 09:09
Sodium ug/L ND 500 04/02/13 09:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161016LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 948010000 95 85-115
Iron ug/L 957010000 96 85-115
Magnesium ug/L 957010000 96 85-115
Potassium ug/L 945010000 95 85-115
Sodium ug/L 986010000 99 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1161017MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141237001

1161018

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 160 70-13092 3 910000240000 256000 250000
Iron ug/L 10000 100 70-13094 6 10100001850 11900 11200
Magnesium ug/L 10000 97 70-13095 1 91000019900 29600 29400
Potassium ug/L 10000 103 70-13095 5 7100005230 15500 14700
Sodium ug/L 10000 110 70-13099 5 81000012000 22900 21900

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22066
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1161004

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 04/02/13 09:28
Magnesium, Dissolved ug/L ND 50.0 04/02/13 09:28
Potassium, Dissolved ug/L ND 500 04/02/13 09:28
Sodium, Dissolved ug/L ND 500 04/02/13 09:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161005LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 981010000 98 85-115
Magnesium, Dissolved ug/L 999010000 100 85-115
Potassium, Dissolved ug/L 955010000 95 85-115
Sodium, Dissolved ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1161006MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141237001

1161007

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -13 70-130187 8 910000250000 249000 269000
Magnesium, Dissolved ug/L 10000 81 70-13099 6 91000020600 28800 30600
Potassium, Dissolved ug/L 10000 94 70-130105 7 7100005340 14800 15800
Sodium, Dissolved ug/L 10000 99 70-130114 7 81000012400 22200 23800

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/09/2013 12:55 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22069
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1161019

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 04/05/13 19:12
Antimony ug/L 0.14J 1.0 04/05/13 19:12
Arsenic ug/L ND 1.0 04/05/13 19:12
Barium ug/L 0.91J 1.0 04/05/13 19:12
Beryllium ug/L ND 0.50 04/05/13 19:12
Cadmium ug/L 0.10J 0.50 04/05/13 19:12
Chromium ug/L ND 1.0 04/05/13 19:12
Cobalt ug/L 0.20J 1.0 04/05/13 19:12
Copper ug/L 0.24J 1.0 04/05/13 19:12
Lead ug/L 0.077J 1.0 04/05/13 19:12
Manganese ug/L 0.35J 1.0 04/05/13 19:12
Molybdenum ug/L 0.27J 1.0 04/05/13 19:12
Nickel ug/L 0.14J 1.0 04/05/13 19:12
Selenium ug/L ND 1.0 04/05/13 19:12
Silver ug/L ND 0.50 04/05/13 19:12
Thallium ug/L ND 1.0 04/05/13 19:12
Vanadium ug/L ND 1.0 04/05/13 19:12
Zinc ug/L ND 10.0 04/05/13 19:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161020LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 10101000 101 85-115
Antimony ug/L 39.140 98 85-115
Arsenic ug/L 38.040 95 85-115
Barium ug/L 38.240 95 85-115
Beryllium ug/L 36.640 91 85-115
Cadmium ug/L 39.040 98 85-115
Chromium ug/L 38.340 96 85-115
Cobalt ug/L 37.540 94 85-115
Copper ug/L 37.540 94 85-115
Lead ug/L 37.440 94 85-115
Manganese ug/L 39.440 98 85-115
Molybdenum ug/L 39.740 99 85-115
Nickel ug/L 37.940 95 85-115
Selenium ug/L 38.340 96 85-115
Silver ug/L 19.420 97 85-115
Thallium ug/L 34.540 86 85-115
Vanadium ug/L 37.640 94 85-115
Zinc ug/L 100100 100 85-115

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1161021MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141237002

1161022

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 92 70-13092 0 20100040.5J 960 956
Antimony ug/L 40 96 70-13095 1 20400.32J 38.5 38.2
Arsenic ug/L 40 97 70-13096 1 20400.20J 39.0 38.5
Barium ug/L 40 90 70-13089 1 204018.4 54.6 53.8
Beryllium ug/L 40 79 70-13079 0 20400.094J 31.6 31.7
Cadmium ug/L 40 91 70-13090 1 20407.1 43.5 43.0
Chromium ug/L 40 90 70-13089 1 20400.87J 37.0 36.5
Cobalt ug/L 40 88 70-13087 1 20400.68J 35.7 35.5
Copper ug/L 40 83 70-13083 0 20409.9 43.1 43.1
Lead ug/L 40 92 70-13091 0 20401.4 38.0 38.0
Manganese ug/L 40 77 70-13094 2 2040338 369 376
Molybdenum ug/L 40 103 70-130103 0 204013.4 54.4 54.4
Nickel ug/L 40 85 70-13085 0 20403.0 37.1 37.1
Selenium ug/L 40 99 70-13097 3 2040ND 39.7 38.6
Silver ug/L 20 90 70-13090 0 2020ND 18.0 17.9
Thallium ug/L 40 84 70-13082 2 20400.042J 33.5 33.0
Vanadium ug/L 40 92 70-13092 0 20400.28J 37.1 37.0
Zinc ug/L M1100 62 70-13056 0 201001310 1370 1370
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22067
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1161008

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 04/05/13 18:06
Antimony, Dissolved ug/L 0.15J 1.0 04/05/13 18:06
Arsenic, Dissolved ug/L ND 1.0 04/05/13 18:06
Barium, Dissolved ug/L 1.2 1.0 04/08/13 15:26
Beryllium, Dissolved ug/L ND 0.50 04/05/13 18:06
Cadmium, Dissolved ug/L 0.11J 0.50 04/05/13 18:06
Chromium, Dissolved ug/L 0.070J 1.0 04/05/13 18:06
Cobalt, Dissolved ug/L 0.21J 1.0 04/05/13 18:06
Copper, Dissolved ug/L 0.34J 1.0 04/05/13 18:06
Iron, Dissolved ug/L 5.7J 50.0 04/05/13 18:06
Lead, Dissolved ug/L 0.12J 1.0 04/05/13 18:06
Manganese, Dissolved ug/L 0.22J 1.0 04/05/13 18:06
Molybdenum, Dissolved ug/L 0.29J 1.0 04/05/13 18:06
Nickel, Dissolved ug/L 0.33J 1.0 04/05/13 18:06
Selenium, Dissolved ug/L ND 1.0 04/05/13 18:06
Silver, Dissolved ug/L ND 0.50 04/05/13 18:06
Thallium, Dissolved ug/L ND 1.0 04/05/13 18:06
Vanadium, Dissolved ug/L 0.30J 1.0 04/05/13 18:06
Zinc, Dissolved ug/L ND 10.0 04/05/13 18:06

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161009LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9551000 95 85-115
Antimony, Dissolved ug/L 38.540 96 85-115
Arsenic, Dissolved ug/L 37.040 92 85-115
Barium, Dissolved ug/L 38.940 97 85-115
Beryllium, Dissolved ug/L 35.140 88 85-115
Cadmium, Dissolved ug/L 37.540 94 85-115
Chromium, Dissolved ug/L 37.640 94 85-115
Cobalt, Dissolved ug/L 37.140 93 85-115
Copper, Dissolved ug/L 37.140 93 85-115
Iron, Dissolved ug/L 9801000 98 85-115
Lead, Dissolved ug/L 36.940 92 85-115
Manganese, Dissolved ug/L 37.440 93 85-115
Molybdenum, Dissolved ug/L 39.540 99 85-115
Nickel, Dissolved ug/L 36.840 92 85-115
Selenium, Dissolved ug/L 37.440 94 85-115
Silver, Dissolved ug/L 19.120 96 85-115
Thallium, Dissolved ug/L 36.840 92 85-115
Vanadium, Dissolved ug/L 37.240 93 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161009LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 95.8100 96 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1161010MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141237002

1161011

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 89 70-13089 0 201000ND 890 889
Antimony, Dissolved ug/L 40 93 70-13092 2 20400.31J 37.6 36.9
Arsenic, Dissolved ug/L 40 96 70-13093 3 2040ND 38.3 37.2
Barium, Dissolved ug/L 40 86 70-13086 1 204018.3 52.9 52.6
Beryllium, Dissolved ug/L 40 79 70-13077 2 2040ND 31.5 31.0
Cadmium, Dissolved ug/L 40 89 70-13087 2 20406.7 42.4 41.6
Chromium, Dissolved ug/L 40 87 70-13086 1 20400.71J 35.7 35.3
Cobalt, Dissolved ug/L 40 86 70-13084 2 20400.70J 35.0 34.3
Copper, Dissolved ug/L 1e,M140 70 70-13067 4 20406.1 34.2 32.8
Iron, Dissolved ug/L 1000 93 70-13092 1 201000ND 933 922
Lead, Dissolved ug/L 40 88 70-13087 1 20400.30J 35.6 35.2
Manganese, Dissolved ug/L M140 49 70-13076 3 2040368 388 399
Molybdenum, Dissolved ug/L 40 99 70-13098 1 204013.4 53.2 52.6
Nickel, Dissolved ug/L 40 84 70-13081 3 20403.2 36.7 35.7
Selenium, Dissolved ug/L 40 98 70-13096 3 2040ND 39.4 38.3
Silver, Dissolved ug/L 20 88 70-13085 3 2020ND 17.6 17.0
Thallium, Dissolved ug/L 40 89 70-13087 2 20400.044J 35.6 34.9
Vanadium, Dissolved ug/L 40 89 70-13089 0 20400.23J 35.8 35.9
Zinc, Dissolved ug/L M1100 31 70-13068 3 201001260 1290 1330
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40454
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60141237001, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1160640

Associated Lab Samples: 60141237001, 60141237003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 04/02/13 09:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1160641LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 215198 109 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141245001
1160642SAMPLE DUPLICATE:

BOD, 5 day mg/L 25.8 9 1723.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24068
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1162596

Associated Lab Samples: 60141237001, 60141237002, 60141237003

Matrix: Water

Analyzed

Sulfate mg/L 0.32J 1.0 03/31/13 18:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1162597LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1162598MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141035001

1162599

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 500 87 61-11989 1 10500518 953 963

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1162600MATRIX SPIKE SAMPLE:
MSSpike

Result
60140386001

Sulfate mg/L 1070500 86 61-119637
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24104
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60141237001, 60141237003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1163718

Associated Lab Samples: 60141237001, 60141237003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.92J 1.0 04/03/13 10:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1163719LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 5.05 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1163720MATRIX SPIKE SAMPLE:
MSSpike

Result
60141035001

Total Organic Carbon mg/L 19.55 117 80-12013.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141035002
1163721SAMPLE DUPLICATE:

Total Organic Carbon mg/L 15.7 1 2515.6
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QUALIFIERS

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Post Digestion Spike Performed - 82.9% Recovery1e
Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60141237
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60141237001 MPRP/22068 ICP/17611ROCK DRAIN IN 130326 EPA 200.7 EPA 200.7
60141237002 MPRP/22068 ICP/17611ROCK DRAIN MP 130326 EPA 200.7 EPA 200.7
60141237003 MPRP/22068 ICP/17611WETLAND OUT 130326 EPA 200.7 EPA 200.7

60141237001 MPRP/22066 ICP/17610ROCK DRAIN IN 130326 EPA 200.7 EPA 200.7
60141237002 MPRP/22066 ICP/17610ROCK DRAIN MP 130326 EPA 200.7 EPA 200.7
60141237003 MPRP/22066 ICP/17610WETLAND OUT 130326 EPA 200.7 EPA 200.7

60141237001 MPRP/22069 ICPM/2150ROCK DRAIN IN 130326 EPA 200.8 EPA 200.8
60141237002 MPRP/22069 ICPM/2150ROCK DRAIN MP 130326 EPA 200.8 EPA 200.8
60141237003 MPRP/22069 ICPM/2150WETLAND OUT 130326 EPA 200.8 EPA 200.8

60141237001 MPRP/22067 ICPM/2149ROCK DRAIN IN 130326 EPA 200.8 EPA 200.8
60141237002 MPRP/22067 ICPM/2149ROCK DRAIN MP 130326 EPA 200.8 EPA 200.8
60141237003 MPRP/22067 ICPM/2149WETLAND OUT 130326 EPA 200.8 EPA 200.8

60141237001 WET/40454 WET/40533ROCK DRAIN IN 130326 SM 5210B SM 5210B
60141237003 WET/40454 WET/40533WETLAND OUT 130326 SM 5210B SM 5210B

60141237001 WETA/24068ROCK DRAIN IN 130326 EPA 300.0
60141237002 WETA/24068ROCK DRAIN MP 130326 EPA 300.0
60141237003 WETA/24068WETLAND OUT 130326 EPA 300.0

60141237001 WETA/24104ROCK DRAIN IN 130326 SM 5310C
60141237003 WETA/24104WETLAND OUT 130326 SM 5310C
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Sample Condition Upon Receipt 
ESI Tech Spec Client 

Client Name: BP Ah1eL 
Courier: Fed Ex D UPS 0 USPS D Client 0 Commercial 0 Pace 0 

Tra_cking #: ___________ Pace Shipping Label Used? 

Custody Seal on Cooler/Box Present: Yes ffi No O Seals intact: Yes dJ 

IJ0#:60141237 
II I llll 111111111111111 
60141237 

OtherdVIA 

Yes O Nod Proi Name: 

:)ptional 

Proj Due Date 

No 0 

None 0 Packing Material : Bubble Wrap rJ Bubble Bags ~ Foam i-J 

Thermometer Used: § / T-194 Type of Ice: @. Blue None O Samples received on ice, cooling process has begun 
(circ le one) Cooler Temperature: 1-0 Date and inltlLls of reraon examining 

Temperature should be above rree:z:lnQ to 6'C 
contents: 3 ~-, 13 B~ 

Chain of Custody present: rJYes ONo ON/A 1 -
Chain of Custody filled out: dves O No O N/A 2. 

Chain of Custody relinquished . dves ONo ON/A ~ 

Samoler name & signature on COG : - t6ves ONo ON/A ~-
Samples arrived within holdin1:1 time: rives ONo ON/A 5. 

dves 
--

Short Hold Time analyses (<72hr): ONo O N/A 6 ~00 

Rush Turn Around Time requested: DYes fi'No ON/A 7 

Sufficient volume: rives ONo ON/A 8 

Correct containers used: r/Jves ONo O N/A 

Pace containers used: r;/,ves ONo ON/A 9. 

Containers intact: iiYes ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo iiN/A 11. 

Filtered volume received for dissolved tests? @Yes ONo ON/A 12 

Sample labels match COC: iives DNo ON/A 

Includes date/time/ID/analyses Matrix: v.:7T 13. -
All containers needing preservation have been checked filfves ONo ON/A 

All containers needing preservation are found to be in 
JYes DNo ON/A ompliance with EPA recommendation 14. 

Exceptions: VOA, coliform.@o&G, WI-ORO (water), 
~Yes ONo 

Initial when l~~t # of added 
Phenolics ompleted reservative -
Trip Blank present: 

0Yes ONo izf NIA 

Pace Trip Blank lot# (if purchased) 15 
Headspace in VOA vials ( >6mm) 0Yes ONo r6N/A 

I 16 

Pro1ect sampled in USDA Reoulaled Area . 0Yes ONo (jN/A 17 List State: 

Client Notification/ Resolution : Copy COC to Client? Y / 0 Field Data Required? Y / N 

Person Contacted 

Comments/ Resolution: 

Daterrime: 

Project Manager Review: ____ \d/__,_"""[ .... lf'v_,,_@=->.__· __ _ Date , 3/;%/t3 

!Temp Log Record start and finish times 
lwhen unpacking cooler, if >20 min, 
echeck sample temps 

Start o '.)\I 0 Start 

End: -;). \ 15 End 

Temp Temp , 

11 

F-KS-C-004-Rev 2. 04December2012 
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Lao· c 
1cn¥ield wompany 

Laboratory Management Program La,~.. Chain of Custody Record Pag ... _j_ of _J_ 

BP/ARC Project Name: Rico-Argentine Mine Site Req Due Date (mm/dd/yy): Rush TAT: Yes -------- No X 

0 A BP affiliated company 
BP/ARC Facility No: ________________ Lab Work Order Number: ~ {n i.../ ! 'Z..-77::r 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine ConsultanVContractor: AMEC E&I, Inc. 

lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 ConsultanVContractor Project No: SA11161302.200A 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 !Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Lab Phone: (913) 563-1407 California Global ID No.: NA Consultant/Contractor PM: Marc Lombardi 

Lab Shipping Accnt UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) Phone: 916-636-3200 

Lab Bottte Order No: NA Accounting Mode: Provision __l_ OOC-BU OOC-RM Email ReporVEDD To: lynda.lombardi@amec.com -- --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 Standard _x_ 
e! 

EBM Email: anthony.brown@bp.com CD Full Data Package _ C: 
]i 
C: ., 

"' 0 
~ 2 

l u 0 
0 C: C: iii' iii' 

Lab 
"O 1l "O $~ ffl~ 0 0 

Sample Description Date Time 
·5 

~ "'0 ., 0 ~ ,;; 
~ Comments :!2 rr 8. E J, 0 .!!~ ll) ll) 

No. 0 ::i :::, 5l g~ 0 ::E ::E 0 
(/J - "' z 0 CD I': Sj:::: 

~ ~ ~ (/J Note: If sample not coUected, indicate "No 
~ > l!! 0 CD • 1! ci C - ]i ::E g ::E8 ::E Sample" in comments and single-strike out a. (/J u ,!!!o u 0 ..I ·a ~ ~ {= C: N z 

~~ 5t;:I - (') 0 0 

* 
in 0 and initial any preprinted sample desaiption. 

(/J ::> :c :c :c ~!,I.I I- al ::E :c 

'Rcclbmi"-I"- l 30 z;& ~{llD/13 1030 'I-. ,~, 5 z. I i 0 ,~ .. t~.rn X )( X X. X X I~ ~ 19P, s:1-S 
Dissolved metals are field filtered. (/1 

Rock."D~t-lP l3o-su, s(iu/13 \ \~D X 3 I 0 2- (l) I X )( X X I I ~ 

\k}t\-l~ 01.t t 13 o s1l.lti 3/ztp/13 \050 X .. 5 Z- I 2- 0 ~ ~ 'I-. X X. >( '(._ 'I- w ,. 
Metals are: Ca, K, Na, Mg (E200.7); ~ 

' ..,_ Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 

- ------- Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8) 

~ 
' 

,,/ - ,_ -~ I /t tv --r-- ~ ~lA.S\ 5-~ l~I __.,. 1-

~ I I ~w --- ----- u r--
( ~,.. -------,,,,,.,..,- - -------

Sampler's Name: 1\ol.li~ P-tuo.V) "S .w.~ Relinquished B~ ~Affi,iation Date Time Accepted By / Affiliation Date Time 

Sampler's Company: f\ \.),.. ~ ' 1-t\Jl',t t--l K ~\~/JRal~l~~t~ 3J,1Jhs 11:~{ ~ Ltx,\""-1? 
~ .c ' /Atul 3-12'/n t J-: Y5 ~ --

Shipment Method: ll~~ Ship Date: 3 1~ I~ I~ Loo,,.-;-~ tg _' ·~ __J', I / Ilg_,( 'Zi/'lt{ t3 1200 a.~/'~ 3/'J..;/,-:i, 15?-S - , ,,. 
Shipment Tracking No: j Z. 7 3 3 \A} 8' 7 2. z., I tXY5 t1!){ ' ' 

Special Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In Pla~es No Temp Blank"/~, No I CoolerTemp on Receipt I . t) °ᴺ�F/C I Trip Blank: Yes Q.o) -I MS/MSD sample Submitted: Yes ~o) - - BP/ARC LaMP COC Rev. 61>1/0112009 
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April 17, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60141680

60141680
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on April 03, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60141680001 ROCK DRAIN IN 130401 Water 04/01/13 12:45 04/03/13 10:15

60141680002 ROCK DRAIN MP 130401 Water 04/01/13 12:15 04/03/13 10:15

60141680003 WETLAND OUT130401 Water 04/01/13 13:30 04/03/13 10:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60141680001 ROCK DRAIN IN 130401 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19SMW

EPA 200.8 19SMW

EPA 300.0 1OL

SM 5310C 1JML

60141680002 ROCK DRAIN MP 130401 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19SMW

EPA 200.8 19SMW

EPA 300.0 1OL

60141680003 WETLAND OUT130401 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19SMW

EPA 200.8 19SMW

EPA 300.0 1OL

SM 5310C 1JML
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 17, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22173
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141680001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1164796)

• Calcium
• MSD  (Lab ID: 1164797)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 17, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22171
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141680001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1164788)

• Calcium, Dissolved
• MSD  (Lab ID: 1164789)

• Calcium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 17, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22174
B: Analyte was detected in the associated method blank.

• BLANK for HBN 285590 [MPRP/221  (Lab ID: 1164798)
• Copper
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22174
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141680002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1164800)

• Zinc
• MSD  (Lab ID: 1164801)

• Zinc

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 17, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22172
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60141680002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1164792)

• Lead, Dissolved
• Zinc, Dissolved

• MSD  (Lab ID: 1164793)
• Zinc, Dissolved

R1: RPD value was outside control limits.
• MSD  (Lab ID: 1164793)

• Lead, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: April 17, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: April 17, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: WETA/24275
B: Analyte was detected in the associated method blank.

• BLANK for HBN 287028 [WETA/242  (Lab ID: 1170690)
• Total Organic Carbon

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130401 Lab ID: 60141680001 Collected: 04/01/13 12:45 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 261000 ug/L 04/15/13 12:01 7440-70-2 M104/04/13 14:00100 10.4 1
Magnesium 23400 ug/L 04/15/13 12:01 7439-95-404/04/13 14:0050.0 6.5 1
Potassium 5600 ug/L 04/15/13 12:01 7440-09-704/04/13 14:00500 44.4 1
Sodium 12800 ug/L 04/15/13 12:01 7440-23-504/04/13 14:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 245000 ug/L 04/15/13 11:28 7440-70-2 M104/04/13 14:00100 10.4 1
Magnesium, Dissolved 21600 ug/L 04/15/13 11:28 7439-95-404/04/13 14:0050.0 6.5 1
Potassium, Dissolved 5210 ug/L 04/15/13 11:28 7440-09-704/04/13 14:00500 44.4 1
Sodium, Dissolved 12000 ug/L 04/15/13 11:28 7440-23-504/04/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 126 ug/L 04/10/13 16:54 7429-90-504/04/13 14:0050.0 6.4 1
Antimony 0.22J ug/L 04/10/13 16:54 7440-36-004/04/13 14:001.0 0.030 1
Arsenic 0.36J ug/L 04/10/13 16:54 7440-38-204/04/13 14:001.0 0.050 1
Barium 19.9 ug/L 04/10/13 16:54 7440-39-304/04/13 14:001.0 0.080 1
Beryllium 0.18J ug/L 04/10/13 16:54 7440-41-704/04/13 14:000.50 0.050 1
Cadmium 11.0 ug/L 04/10/13 16:54 7440-43-904/04/13 14:000.50 0.050 1
Chromium 0.40J ug/L 04/10/13 16:54 7440-47-304/04/13 14:001.0 0.070 1
Cobalt 2.1 ug/L 04/10/13 16:54 7440-48-404/04/13 14:001.0 0.080 1
Copper 23.5 ug/L 04/10/13 16:54 7440-50-804/04/13 14:001.0 0.12 1
Iron 1590 ug/L 04/10/13 16:54 7439-89-604/04/13 14:0050.0 3.0 1
Lead 3.2 ug/L 04/10/13 16:54 7439-92-104/04/13 14:001.0 0.030 1
Manganese 1500 ug/L 04/10/13 16:54 7439-96-504/04/13 14:001.0 0.14 1
Molybdenum 15.5 ug/L 04/10/13 16:54 7439-98-704/04/13 14:001.0 0.12 1
Nickel 3.6 ug/L 04/10/13 16:54 7440-02-004/04/13 14:001.0 0.070 1
Selenium 0.16J ug/L 04/10/13 16:54 7782-49-204/04/13 14:001.0 0.14 1
Silver 0.029J ug/L 04/10/13 16:54 7440-22-404/04/13 14:000.50 0.010 1
Thallium 0.12J ug/L 04/10/13 16:54 7440-28-004/04/13 14:001.0 0.020 1
Vanadium ND ug/L 04/10/13 16:54 7440-62-204/04/13 14:001.0 0.11 1
Zinc 1920 ug/L 04/10/13 16:54 7440-66-604/04/13 14:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.4J ug/L 04/10/13 17:36 7429-90-504/04/13 14:0050.0 6.4 1
Antimony, Dissolved 0.21J ug/L 04/10/13 17:36 7440-36-004/04/13 14:001.0 0.030 1
Arsenic, Dissolved 0.053J ug/L 04/10/13 17:36 7440-38-204/04/13 14:001.0 0.050 1
Barium, Dissolved 19.8 ug/L 04/10/13 17:36 7440-39-304/04/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 04/10/13 17:36 7440-41-704/04/13 14:000.50 0.050 1
Cadmium, Dissolved 9.6 ug/L 04/10/13 17:36 7440-43-904/04/13 14:000.50 0.050 1
Chromium, Dissolved 0.38J ug/L 04/10/13 17:36 7440-47-304/04/13 14:001.0 0.070 1
Cobalt, Dissolved 2.1 ug/L 04/10/13 17:36 7440-48-404/04/13 14:001.0 0.080 1
Copper, Dissolved 1.7 ug/L 04/10/13 17:36 7440-50-804/04/13 14:001.0 0.12 1
Iron, Dissolved 9.0J ug/L 04/10/13 17:36 7439-89-604/04/13 14:0050.0 3.0 1
Lead, Dissolved 0.043J ug/L 04/10/13 17:36 7439-92-104/04/13 14:001.0 0.030 1
Manganese, Dissolved 1510 ug/L 04/10/13 17:36 7439-96-5 D904/04/13 14:001.0 0.14 1
Molybdenum, Dissolved 15.3 ug/L 04/10/13 17:36 7439-98-704/04/13 14:001.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/17/2013 02:54 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130401 Lab ID: 60141680001 Collected: 04/01/13 12:45 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.6 ug/L 04/10/13 17:36 7440-02-004/04/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 04/10/13 17:36 7782-49-204/04/13 14:001.0 0.14 1
Silver, Dissolved 0.027J ug/L 04/10/13 17:36 7440-22-404/04/13 14:000.50 0.010 1
Thallium, Dissolved 0.12J ug/L 04/10/13 17:36 7440-28-004/04/13 14:001.0 0.020 1
Vanadium, Dissolved ND ug/L 04/10/13 17:36 7440-62-204/04/13 14:001.0 0.11 1
Zinc, Dissolved 1620 ug/L 04/10/13 17:36 7440-66-604/04/13 14:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 599 mg/L 04/13/13 19:27 14808-79-8100 5.9 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 1.4 mg/L 04/17/13 11:33 7440-44-0 B1.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/17/2013 02:54 PM
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9608 Loiret Blvd.

Lenexa, KS 66219
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130401 Lab ID: 60141680002 Collected: 04/01/13 12:15 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 274000 ug/L 04/15/13 12:09 7440-70-204/04/13 14:00100 10.4 1
Magnesium 23000 ug/L 04/15/13 12:09 7439-95-404/04/13 14:0050.0 6.5 1
Potassium 6320 ug/L 04/15/13 12:09 7440-09-704/04/13 14:00500 44.4 1
Sodium 13400 ug/L 04/15/13 12:09 7440-23-504/04/13 14:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 261000 ug/L 04/15/13 11:36 7440-70-204/04/13 14:00100 10.4 1
Magnesium, Dissolved 21700 ug/L 04/15/13 11:36 7439-95-404/04/13 14:0050.0 6.5 1
Potassium, Dissolved 6070 ug/L 04/15/13 11:36 7440-09-704/04/13 14:00500 44.4 1
Sodium, Dissolved 13000 ug/L 04/15/13 11:36 7440-23-504/04/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 38.9J ug/L 04/10/13 16:59 7429-90-504/04/13 14:0050.0 6.4 1
Antimony 0.20J ug/L 04/10/13 16:59 7440-36-004/04/13 14:001.0 0.030 1
Arsenic 0.051J ug/L 04/10/13 16:59 7440-38-204/04/13 14:001.0 0.050 1
Barium 19.2 ug/L 04/10/13 16:59 7440-39-304/04/13 14:001.0 0.080 1
Beryllium 0.054J ug/L 04/10/13 16:59 7440-41-704/04/13 14:000.50 0.050 1
Cadmium 5.6 ug/L 04/10/13 16:59 7440-43-904/04/13 14:000.50 0.050 1
Chromium 0.48J ug/L 04/10/13 16:59 7440-47-304/04/13 14:001.0 0.070 1
Cobalt 0.15J ug/L 04/10/13 16:59 7440-48-404/04/13 14:001.0 0.080 1
Copper 5.8 ug/L 04/10/13 16:59 7440-50-804/04/13 14:001.0 0.12 1
Iron 398 ug/L 04/10/13 16:59 7439-89-604/04/13 14:0050.0 3.0 1
Lead 0.90J ug/L 04/10/13 16:59 7439-92-104/04/13 14:001.0 0.030 1
Manganese 105 ug/L 04/10/13 16:59 7439-96-504/04/13 14:001.0 0.14 1
Molybdenum 13.9 ug/L 04/10/13 16:59 7439-98-704/04/13 14:001.0 0.12 1
Nickel 2.2 ug/L 04/10/13 16:59 7440-02-004/04/13 14:001.0 0.070 1
Selenium 0.17J ug/L 04/10/13 16:59 7782-49-204/04/13 14:001.0 0.14 1
Silver ND ug/L 04/10/13 16:59 7440-22-404/04/13 14:000.50 0.010 1
Thallium 0.053J ug/L 04/10/13 16:59 7440-28-004/04/13 14:001.0 0.020 1
Vanadium ND ug/L 04/10/13 16:59 7440-62-204/04/13 14:001.0 0.11 1
Zinc 912 ug/L 04/10/13 16:59 7440-66-6 M104/04/13 14:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/10/13 17:40 7429-90-504/04/13 14:0050.0 6.4 1
Antimony, Dissolved 0.20J ug/L 04/10/13 17:40 7440-36-004/04/13 14:001.0 0.030 1
Arsenic, Dissolved ND ug/L 04/10/13 17:40 7440-38-204/04/13 14:001.0 0.050 1
Barium, Dissolved 19.1 ug/L 04/10/13 17:40 7440-39-304/04/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 04/10/13 17:40 7440-41-704/04/13 14:000.50 0.050 1
Cadmium, Dissolved 5.3 ug/L 04/10/13 17:40 7440-43-904/04/13 14:000.50 0.050 1
Chromium, Dissolved 0.29J ug/L 04/10/13 17:40 7440-47-304/04/13 14:001.0 0.070 1
Cobalt, Dissolved 0.17J ug/L 04/10/13 17:40 7440-48-404/04/13 14:001.0 0.080 1
Copper, Dissolved 0.80J ug/L 04/10/13 17:40 7440-50-804/04/13 14:001.0 0.12 1
Iron, Dissolved 5.8J ug/L 04/10/13 17:40 7439-89-604/04/13 14:0050.0 3.0 1
Lead, Dissolved 0.35J ug/L 04/10/13 17:40 7439-92-1 M1,R104/04/13 14:001.0 0.030 1
Manganese, Dissolved 100 ug/L 04/10/13 17:40 7439-96-504/04/13 14:001.0 0.14 1
Molybdenum, Dissolved 14.2 ug/L 04/10/13 17:40 7439-98-7 D904/04/13 14:001.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/17/2013 02:54 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130401 Lab ID: 60141680002 Collected: 04/01/13 12:15 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.1 ug/L 04/10/13 17:40 7440-02-004/04/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 04/10/13 17:40 7782-49-204/04/13 14:001.0 0.14 1
Silver, Dissolved ND ug/L 04/10/13 17:40 7440-22-404/04/13 14:000.50 0.010 1
Thallium, Dissolved 0.054J ug/L 04/10/13 17:40 7440-28-004/04/13 14:001.0 0.020 1
Vanadium, Dissolved 0.13J ug/L 04/10/13 17:40 7440-62-204/04/13 14:001.0 0.11 1
Zinc, Dissolved 854 ug/L 04/10/13 17:40 7440-66-6 M104/04/13 14:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 609 mg/L 04/13/13 20:20 14808-79-8100 5.9 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/17/2013 02:54 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT130401 Lab ID: 60141680003 Collected: 04/01/13 13:30 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 275000 ug/L 04/15/13 12:11 7440-70-204/04/13 14:00100 10.4 1
Magnesium 21200 ug/L 04/15/13 12:11 7439-95-404/04/13 14:0050.0 6.5 1
Potassium 6800 ug/L 04/15/13 12:11 7440-09-704/04/13 14:00500 44.4 1
Sodium 12600 ug/L 04/15/13 12:11 7440-23-504/04/13 14:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 272000 ug/L 04/15/13 11:38 7440-70-204/04/13 14:00100 10.4 1
Magnesium, Dissolved 21000 ug/L 04/15/13 11:38 7439-95-404/04/13 14:0050.0 6.5 1
Potassium, Dissolved 6720 ug/L 04/15/13 11:38 7440-09-704/04/13 14:00500 44.4 1
Sodium, Dissolved 12700 ug/L 04/15/13 11:38 7440-23-5 D904/04/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 13.3J ug/L 04/10/13 17:15 7429-90-504/04/13 14:0050.0 6.4 1
Antimony 0.16J ug/L 04/10/13 17:15 7440-36-004/04/13 14:001.0 0.030 1
Arsenic 1.2 ug/L 04/10/13 17:15 7440-38-204/04/13 14:001.0 0.050 1
Barium 82.0 ug/L 04/10/13 17:15 7440-39-304/04/13 14:001.0 0.080 1
Beryllium ND ug/L 04/10/13 17:15 7440-41-704/04/13 14:000.50 0.050 1
Cadmium 0.75 ug/L 04/10/13 17:15 7440-43-904/04/13 14:000.50 0.050 1
Chromium 1.3 ug/L 04/10/13 17:15 7440-47-304/04/13 14:001.0 0.070 1
Cobalt 0.13J ug/L 04/10/13 17:15 7440-48-404/04/13 14:001.0 0.080 1
Copper 0.44J ug/L 04/10/13 17:15 7440-50-8 B04/04/13 14:001.0 0.12 1
Iron 53.4 ug/L 04/10/13 17:15 7439-89-604/04/13 14:0050.0 3.0 1
Lead 0.16J ug/L 04/10/13 17:15 7439-92-1 B04/04/13 14:001.0 0.030 1
Manganese 668 ug/L 04/10/13 17:15 7439-96-504/04/13 14:001.0 0.14 1
Molybdenum 0.46J ug/L 04/10/13 17:15 7439-98-704/04/13 14:001.0 0.12 1
Nickel 0.85J ug/L 04/10/13 17:15 7440-02-004/04/13 14:001.0 0.070 1
Selenium ND ug/L 04/10/13 17:15 7782-49-204/04/13 14:001.0 0.14 1
Silver 0.031J ug/L 04/10/13 17:15 7440-22-404/04/13 14:000.50 0.010 1
Thallium 0.066J ug/L 04/10/13 17:15 7440-28-004/04/13 14:001.0 0.020 1
Vanadium 0.35J ug/L 04/10/13 17:15 7440-62-204/04/13 14:001.0 0.11 1
Zinc 174 ug/L 04/10/13 17:15 7440-66-604/04/13 14:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.7J ug/L 04/10/13 17:57 7429-90-504/04/13 14:0050.0 6.4 1
Antimony, Dissolved 0.13J ug/L 04/10/13 17:57 7440-36-004/04/13 14:001.0 0.030 1
Arsenic, Dissolved 0.47J ug/L 04/10/13 17:57 7440-38-204/04/13 14:001.0 0.050 1
Barium, Dissolved 80.9 ug/L 04/10/13 17:57 7440-39-304/04/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 04/10/13 17:57 7440-41-704/04/13 14:000.50 0.050 1
Cadmium, Dissolved ND ug/L 04/10/13 17:57 7440-43-904/04/13 14:000.50 0.050 1
Chromium, Dissolved 0.39J ug/L 04/10/13 17:57 7440-47-304/04/13 14:001.0 0.070 1
Cobalt, Dissolved ND ug/L 04/10/13 17:57 7440-48-404/04/13 14:001.0 0.080 1
Copper, Dissolved 0.28J ug/L 04/10/13 17:57 7440-50-804/04/13 14:001.0 0.12 1
Iron, Dissolved 17.6J ug/L 04/10/13 17:57 7439-89-604/04/13 14:0050.0 3.0 1
Lead, Dissolved 0.075J ug/L 04/10/13 17:57 7439-92-104/04/13 14:001.0 0.030 1
Manganese, Dissolved 660 ug/L 04/10/13 17:57 7439-96-504/04/13 14:001.0 0.14 1
Molybdenum, Dissolved 0.31J ug/L 04/10/13 17:57 7439-98-704/04/13 14:001.0 0.12 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT130401 Lab ID: 60141680003 Collected: 04/01/13 13:30 Received: 04/03/13 10:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.28J ug/L 04/10/13 17:57 7440-02-004/04/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 04/10/13 17:57 7782-49-204/04/13 14:001.0 0.14 1
Silver, Dissolved 0.034J ug/L 04/10/13 17:57 7440-22-404/04/13 14:000.50 0.010 1
Thallium, Dissolved 0.063J ug/L 04/10/13 17:57 7440-28-004/04/13 14:001.0 0.020 1
Vanadium, Dissolved 0.32J ug/L 04/10/13 17:57 7440-62-204/04/13 14:001.0 0.11 1
Zinc, Dissolved 1.6J ug/L 04/10/13 17:57 7440-66-604/04/13 14:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 543 mg/L 04/13/13 20:38 14808-79-8100 5.9 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 14.6 mg/L 04/17/13 11:26 7440-44-01.0 0.12 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22173
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1164794

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Matrix: Water

Analyzed

Calcium ug/L ND 100 04/15/13 12:00
Magnesium ug/L ND 50.0 04/15/13 12:00
Potassium ug/L ND 500 04/15/13 12:00
Sodium ug/L 55.8J 500 04/15/13 12:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164795LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1020010000 102 85-115
Magnesium ug/L 1030010000 103 85-115
Potassium ug/L 1010010000 101 85-115
Sodium ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1164796MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141680001

1164797

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 189 70-13037 6 910000261000 280000 264000
Magnesium ug/L 10000 106 70-13084 7 91000023400 34100 31800
Potassium ug/L 10000 109 70-130100 6 7100005600 16500 15600
Sodium ug/L 10000 111 70-13098 5 81000012800 23900 22600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22171
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1164786

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 04/15/13 11:25
Magnesium, Dissolved ug/L ND 50.0 04/15/13 11:25
Potassium, Dissolved ug/L ND 500 04/15/13 11:25
Sodium, Dissolved ug/L 43.9J 500 04/15/13 11:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164787LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 948010000 95 85-115
Magnesium, Dissolved ug/L 977010000 98 85-115
Potassium, Dissolved ug/L 928010000 93 85-115
Sodium, Dissolved ug/L 974010000 97 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1164788MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141680001

1164789

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 59 70-130194 5 910000245000 251000 264000
Magnesium, Dissolved ug/L 10000 89 70-130100 4 91000021600 30500 31600
Potassium, Dissolved ug/L 10000 100 70-130108 5 7100005210 15200 16000
Sodium, Dissolved ug/L 10000 99 70-130111 5 81000012000 22000 23100
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22174
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1164798

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 04/10/13 16:46
Antimony ug/L ND 1.0 04/10/13 16:46
Arsenic ug/L ND 1.0 04/10/13 16:46
Barium ug/L 0.45J 1.0 04/10/13 16:46
Beryllium ug/L ND 0.50 04/10/13 16:46
Cadmium ug/L ND 0.50 04/10/13 16:46
Chromium ug/L ND 1.0 04/10/13 16:46
Cobalt ug/L ND 1.0 04/10/13 16:46
Copper ug/L 0.39J 1.0 04/10/13 16:46
Iron ug/L ND 50.0 04/10/13 16:46
Lead ug/L 0.062J 1.0 04/10/13 16:46
Manganese ug/L ND 1.0 04/10/13 16:46
Molybdenum ug/L ND 1.0 04/10/13 16:46
Nickel ug/L ND 1.0 04/10/13 16:46
Selenium ug/L ND 1.0 04/10/13 16:46
Silver ug/L ND 0.50 04/10/13 16:46
Thallium ug/L ND 1.0 04/10/13 16:46
Vanadium ug/L ND 1.0 04/10/13 16:46
Zinc ug/L ND 10.0 04/10/13 16:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164799LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9691000 97 85-115
Antimony ug/L 38.740 97 85-115
Arsenic ug/L 38.240 95 85-115
Barium ug/L 37.140 93 85-115
Beryllium ug/L 37.340 93 85-115
Cadmium ug/L 37.540 94 85-115
Chromium ug/L 37.340 93 85-115
Cobalt ug/L 36.940 92 85-115
Copper ug/L 37.240 93 85-115
Iron ug/L 9761000 98 85-115
Lead ug/L 36.840 92 85-115
Manganese ug/L 37.240 93 85-115
Molybdenum ug/L 38.740 97 85-115
Nickel ug/L 36.940 92 85-115
Selenium ug/L 38.640 97 85-115
Silver ug/L 18.920 94 85-115
Thallium ug/L 34.340 86 85-115
Vanadium ug/L 37.140 93 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164799LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 99.2100 99 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1164800MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141680002

1164801

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 94 70-13092 2 20100038.9J 981 962
Antimony ug/L 40 96 70-13097 1 20400.20J 38.7 39.0
Arsenic ug/L 40 97 70-13098 1 20400.051J 38.8 39.3
Barium ug/L 40 89 70-13089 0 204019.2 55.0 54.8
Beryllium ug/L 40 86 70-13087 1 20400.054J 34.6 35.0
Cadmium ug/L 40 91 70-13091 0 20405.6 41.8 42.0
Chromium ug/L 40 91 70-13091 0 20400.48J 36.8 36.8
Cobalt ug/L 40 88 70-13088 1 20400.15J 35.2 35.5
Copper ug/L 40 84 70-13084 0 20405.8 39.4 39.4
Iron ug/L 1000 95 70-13092 2 201000398 1340 1320
Lead ug/L 40 93 70-13093 0 20400.90J 38.2 38.1
Manganese ug/L 40 87 70-13080 2 2040105 140 137
Molybdenum ug/L 40 100 70-13098 1 204013.9 53.7 53.3
Nickel ug/L 40 86 70-13086 0 20402.2 36.7 36.6
Selenium ug/L 40 96 70-13099 3 20400.17J 38.5 39.7
Silver ug/L 20 88 70-13089 0 2020ND 17.7 17.8
Thallium ug/L 40 88 70-13088 0 20400.053J 35.2 35.3
Vanadium ug/L 40 95 70-13094 1 2040ND 38.0 37.8
Zinc ug/L M1100 55 70-13042 1 20100912 968 954
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22172
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1164790

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 04/10/13 17:28
Antimony, Dissolved ug/L ND 1.0 04/10/13 17:28
Arsenic, Dissolved ug/L ND 1.0 04/10/13 17:28
Barium, Dissolved ug/L 0.31J 1.0 04/10/13 17:28
Beryllium, Dissolved ug/L ND 0.50 04/10/13 17:28
Cadmium, Dissolved ug/L ND 0.50 04/10/13 17:28
Chromium, Dissolved ug/L ND 1.0 04/10/13 17:28
Cobalt, Dissolved ug/L ND 1.0 04/10/13 17:28
Copper, Dissolved ug/L ND 1.0 04/10/13 17:28
Iron, Dissolved ug/L ND 50.0 04/10/13 17:28
Lead, Dissolved ug/L ND 1.0 04/10/13 17:28
Manganese, Dissolved ug/L ND 1.0 04/10/13 17:28
Molybdenum, Dissolved ug/L ND 1.0 04/10/13 17:28
Nickel, Dissolved ug/L ND 1.0 04/10/13 17:28
Selenium, Dissolved ug/L ND 1.0 04/10/13 17:28
Silver, Dissolved ug/L ND 0.50 04/10/13 17:28
Thallium, Dissolved ug/L ND 1.0 04/10/13 17:28
Vanadium, Dissolved ug/L ND 1.0 04/10/13 17:28
Zinc, Dissolved ug/L ND 10.0 04/10/13 17:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164791LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9861000 99 85-115
Antimony, Dissolved ug/L 39.640 99 85-115
Arsenic, Dissolved ug/L 38.140 95 85-115
Barium, Dissolved ug/L 38.040 95 85-115
Beryllium, Dissolved ug/L 38.940 97 85-115
Cadmium, Dissolved ug/L 37.940 95 85-115
Chromium, Dissolved ug/L 37.840 94 85-115
Cobalt, Dissolved ug/L 36.840 92 85-115
Copper, Dissolved ug/L 37.340 93 85-115
Iron, Dissolved ug/L 9911000 99 85-115
Lead, Dissolved ug/L 37.640 94 85-115
Manganese, Dissolved ug/L 37.840 95 85-115
Molybdenum, Dissolved ug/L 39.040 98 85-115
Nickel, Dissolved ug/L 36.940 92 85-115
Selenium, Dissolved ug/L 39.040 98 85-115
Silver, Dissolved ug/L 19.020 95 85-115
Thallium, Dissolved ug/L 34.940 87 85-115
Vanadium, Dissolved ug/L 37.740 94 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1164791LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 98.1100 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1164792MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141680002

1164793

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 93 70-13093 0 201000ND 938 935
Antimony, Dissolved ug/L 40 97 70-13098 1 20400.20J 39.0 39.5
Arsenic, Dissolved ug/L 40 98 70-13098 0 2040ND 39.1 39.0
Barium, Dissolved ug/L 40 90 70-13090 0 204019.1 55.0 55.2
Beryllium, Dissolved ug/L 40 88 70-13090 3 2040ND 35.2 36.1
Cadmium, Dissolved ug/L 40 91 70-13091 0 20405.3 41.7 41.8
Chromium, Dissolved ug/L 40 90 70-13090 1 20400.29J 36.1 36.5
Cobalt, Dissolved ug/L 40 88 70-13088 1 20400.17J 35.4 35.2
Copper, Dissolved ug/L 40 84 70-13084 0 20400.80J 34.5 34.4
Iron, Dissolved ug/L 1000 95 70-13095 0 2010005.8J 951 952
Lead, Dissolved ug/L M1,R140 135 70-13093 37 20400.35J 54.5 37.5
Manganese, Dissolved ug/L 40 82 70-13078 1 2040100 133 132
Molybdenum, Dissolved ug/L 40 97 70-13098 1 204014.2 52.8 53.6
Nickel, Dissolved ug/L 40 86 70-13085 1 20402.1 36.4 36.0
Selenium, Dissolved ug/L 40 99 70-130101 2 2040ND 39.8 40.5
Silver, Dissolved ug/L 20 88 70-13090 1 2020ND 17.7 17.9
Thallium, Dissolved ug/L 40 88 70-13088 0 20400.054J 35.3 35.4
Vanadium, Dissolved ug/L 40 94 70-13094 1 20400.13J 37.9 37.6
Zinc, Dissolved ug/L M1100 50 70-13040 1 20100854 904 894
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24230
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1169562

Associated Lab Samples: 60141680001, 60141680002, 60141680003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 04/13/13 17:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1169563LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.75 93 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1169564MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141680001

1169565

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 500 79 61-11968 6 10500599 995 936

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1169566MATRIX SPIKE SAMPLE:
MSSpike

Result
60142180001

Sulfate mg/L 42.010 91 61-11932.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24275
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60141680001, 60141680003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1170690

Associated Lab Samples: 60141680001, 60141680003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.30J 1.0 04/17/13 08:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170691LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 5.65 112 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1170692MATRIX SPIKE SAMPLE:
MSSpike

Result
60141848003

Total Organic Carbon mg/L 16.45 111 80-12010.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141848004
1170693SAMPLE DUPLICATE:

Total Organic Carbon mg/L 2.9 7 253.1
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QUALIFIERS

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60141680
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60141680001 MPRP/22173 ICP/17681ROCK DRAIN IN 130401 EPA 200.7 EPA 200.7
60141680002 MPRP/22173 ICP/17681ROCK DRAIN MP 130401 EPA 200.7 EPA 200.7
60141680003 MPRP/22173 ICP/17681WETLAND OUT130401 EPA 200.7 EPA 200.7

60141680001 MPRP/22171 ICP/17680ROCK DRAIN IN 130401 EPA 200.7 EPA 200.7
60141680002 MPRP/22171 ICP/17680ROCK DRAIN MP 130401 EPA 200.7 EPA 200.7
60141680003 MPRP/22171 ICP/17680WETLAND OUT130401 EPA 200.7 EPA 200.7

60141680001 MPRP/22174 ICPM/2163ROCK DRAIN IN 130401 EPA 200.8 EPA 200.8
60141680002 MPRP/22174 ICPM/2163ROCK DRAIN MP 130401 EPA 200.8 EPA 200.8
60141680003 MPRP/22174 ICPM/2163WETLAND OUT130401 EPA 200.8 EPA 200.8

60141680001 MPRP/22172 ICPM/2162ROCK DRAIN IN 130401 EPA 200.8 EPA 200.8
60141680002 MPRP/22172 ICPM/2162ROCK DRAIN MP 130401 EPA 200.8 EPA 200.8
60141680003 MPRP/22172 ICPM/2162WETLAND OUT130401 EPA 200.8 EPA 200.8

60141680001 WETA/24230ROCK DRAIN IN 130401 EPA 300.0
60141680002 WETA/24230ROCK DRAIN MP 130401 EPA 300.0
60141680003 WETA/24230WETLAND OUT130401 EPA 300.0

60141680001 WETA/24275ROCK DRAIN IN 130401 SM 5310C
60141680003 WETA/24275WETLAND OUT130401 SM 5310C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

LJQ#:60141680 
II I llll 111111111111111 
60141680 

tional 

Courier: Fed Ex O UPS~ USPS O Client O Commercial O Pace O Other 0 Proj Due Date: 

Tracking#: 1__? 733 Wt. 7 22 1005 b2,t. Pace Shipping Label Used? Ye~ No O ~P_ro-·_N_a_m_e_: _____ ~ 
Custody Seal on Cooler/Box Present: Yesp No O Seals intact: Yes,.....6 No 0 

Packing Material: Bubble ap O Bubble Bags~ Foam O None O Other.,Zf zf?j(. 
Thermometer Used: -11 / T-194 Type of Ice: ~ Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: <...L, 'J (circle one) 
1~ate and initials of pie,rson examining 

/ contents: ~v - ?>t 1 
Temperature should be above rreezrno to 6°C I 

Chain of Custody present: ~es ONo ON/A 1:i 

Chain of Custodv filled out: / ;1ves ONo O N/A 12. 
I 
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I nves 
- .. 
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0 Nv1 - .... 12 . .,::t.,~-,.,...,., -
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16 
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Laboratory Management Program La,.. , Chain of Custody Record Par:,~ _l_of_\ _ 

0 A BP affilfated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt: UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision -L. OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 
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Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 
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April 19, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60142364

60142364
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on April 12, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Andy Brownfield for
Heather Wilson
heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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CERTIFICATIONS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE SUMMARY

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60142364001 ROCKDRAININ 130411 Water 04/11/13 10:35 04/12/13 10:30

60142364002 ROCKDRAINMP 130411 Water 04/11/13 12:08 04/12/13 10:30

60142364003 WETLANDOUT 130411 Water 04/11/13 12:35 04/12/13 10:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60142364001 ROCKDRAININ 130411 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

SM 5210B 1NDL

EPA 300.0 1OL

SM 5310C 1JML

60142364002 ROCKDRAINMP 130411 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

EPA 300.0 1OL

60142364003 WETLANDOUT 130411 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

SM 5210B 1NDL

EPA 300.0 1OL

SM 5310C 1JML

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: April 19, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22279
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60142364001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1170282)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: April 19, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22281
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60142364001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1170290)

• Calcium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: April 19, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22284
B: Analyte was detected in the associated method blank.

• BLANK for HBN 286894 [MPRP/222  (Lab ID: 1170302)
• Copper
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: April 19, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22283
B: Analyte was detected in the associated method blank.

• BLANK for HBN 286893 [MPRP/222  (Lab ID: 1170298)
• Iron, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22283
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60142364002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1170301)

• Zinc, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: April 19, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: April 19, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: April 19, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: ROCKDRAININ 130411 Lab ID: 60142364001 Collected: 04/11/13 10:35 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 238000 ug/L 04/18/13 11:30 7440-70-2 M104/15/13 15:15100 10.4 1
Magnesium 20700 ug/L 04/18/13 11:30 7439-95-404/15/13 15:1550.0 6.5 1
Potassium 5050 ug/L 04/18/13 11:30 7440-09-704/15/13 15:15500 44.4 1
Sodium 11500 ug/L 04/18/13 11:30 7440-23-504/15/13 15:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 248000 ug/L 04/18/13 10:49 7440-70-2 D9,M104/15/13 15:15100 10.4 1
Magnesium, Dissolved 21100 ug/L 04/18/13 10:49 7439-95-4 D904/15/13 15:1550.0 6.5 1
Potassium, Dissolved 5220 ug/L 04/18/13 10:49 7440-09-7 D904/15/13 15:15500 44.4 1
Sodium, Dissolved 12000 ug/L 04/18/13 10:49 7440-23-5 D904/15/13 15:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 202 ug/L 04/18/13 14:39 7429-90-504/15/13 15:1550.0 6.4 1
Antimony 0.21J ug/L 04/18/13 14:39 7440-36-004/15/13 15:151.0 0.030 1
Arsenic 0.49J ug/L 04/18/13 14:39 7440-38-204/15/13 15:151.0 0.050 1
Barium 20.6 ug/L 04/18/13 14:39 7440-39-304/15/13 15:151.0 0.080 1
Beryllium 0.28J ug/L 04/18/13 14:39 7440-41-704/15/13 15:150.50 0.050 1
Cadmium 15.0 ug/L 04/18/13 14:39 7440-43-904/15/13 15:150.50 0.050 1
Chromium 0.48J ug/L 04/18/13 14:39 7440-47-304/15/13 15:151.0 0.070 1
Cobalt 2.2 ug/L 04/18/13 14:39 7440-48-404/15/13 15:151.0 0.080 1
Copper 36.2 ug/L 04/18/13 14:39 7440-50-804/15/13 15:151.0 0.12 1
Iron 2580 ug/L 04/18/13 14:39 7439-89-604/15/13 15:1550.0 3.0 1
Lead 5.1 ug/L 04/18/13 14:39 7439-92-104/15/13 15:151.0 0.030 1
Manganese 1650 ug/L 04/18/13 14:39 7439-96-504/15/13 15:151.0 0.14 1
Molybdenum 14.9 ug/L 04/18/13 14:39 7439-98-704/15/13 15:151.0 0.12 1
Nickel 3.9 ug/L 04/18/13 14:39 7440-02-004/15/13 15:151.0 0.070 1
Selenium 0.16J ug/L 04/18/13 14:39 7782-49-204/15/13 15:151.0 0.14 1
Silver 0.030J ug/L 04/18/13 14:39 7440-22-404/15/13 15:150.50 0.010 1
Thallium 0.11J ug/L 04/18/13 14:39 7440-28-004/15/13 15:151.0 0.020 1
Vanadium ND ug/L 04/18/13 14:39 7440-62-204/15/13 15:151.0 0.11 1
Zinc 2900 ug/L 04/18/13 14:39 7440-66-604/15/13 15:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 6.8J ug/L 04/18/13 15:20 7429-90-504/15/13 15:1550.0 6.4 1
Antimony, Dissolved 0.19J ug/L 04/18/13 15:20 7440-36-004/15/13 15:151.0 0.030 1
Arsenic, Dissolved 0.080J ug/L 04/18/13 15:20 7440-38-204/15/13 15:151.0 0.050 1
Barium, Dissolved 20.5 ug/L 04/18/13 15:20 7440-39-304/15/13 15:151.0 0.080 1
Beryllium, Dissolved ND ug/L 04/18/13 15:20 7440-41-704/15/13 15:150.50 0.050 1
Cadmium, Dissolved 13.0 ug/L 04/18/13 15:20 7440-43-904/15/13 15:150.50 0.050 1
Chromium, Dissolved 0.47J ug/L 04/18/13 15:20 7440-47-304/15/13 15:151.0 0.070 1
Cobalt, Dissolved 2.2 ug/L 04/18/13 15:20 7440-48-404/15/13 15:151.0 0.080 1
Copper, Dissolved 1.6 ug/L 04/18/13 15:20 7440-50-804/15/13 15:151.0 0.12 1
Iron, Dissolved 7.0J ug/L 04/18/13 15:20 7439-89-6 B04/15/13 15:1550.0 3.0 1
Lead, Dissolved 0.073J ug/L 04/18/13 15:20 7439-92-104/15/13 15:151.0 0.030 1
Manganese, Dissolved 1660 ug/L 04/18/13 15:20 7439-96-5 D904/15/13 15:151.0 0.14 1
Molybdenum, Dissolved 14.9 ug/L 04/18/13 15:20 7439-98-704/15/13 15:151.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: ROCKDRAININ 130411 Lab ID: 60142364001 Collected: 04/11/13 10:35 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.8 ug/L 04/18/13 15:20 7440-02-004/15/13 15:151.0 0.070 1
Selenium, Dissolved 0.15J ug/L 04/18/13 15:20 7782-49-204/15/13 15:151.0 0.14 1
Silver, Dissolved 0.027J ug/L 04/18/13 15:20 7440-22-404/15/13 15:150.50 0.010 1
Thallium, Dissolved 0.12J ug/L 04/18/13 15:20 7440-28-004/15/13 15:151.0 0.020 1
Vanadium, Dissolved ND ug/L 04/18/13 15:20 7440-62-204/15/13 15:151.0 0.11 1
Zinc, Dissolved 2450 ug/L 04/18/13 15:20 7440-66-604/15/13 15:1510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 04/17/13 17:2204/12/13 16:562.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 610 mg/L 04/15/13 10:03 14808-79-8100 5.9 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 2.1 mg/L 04/18/13 19:30 7440-44-01.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/19/2013 03:29 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: ROCKDRAINMP 130411 Lab ID: 60142364002 Collected: 04/11/13 12:08 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 252000 ug/L 04/18/13 11:37 7440-70-204/15/13 15:15100 10.4 1
Magnesium 21700 ug/L 04/18/13 11:37 7439-95-404/15/13 15:1550.0 6.5 1
Potassium 5500 ug/L 04/18/13 11:37 7440-09-704/15/13 15:15500 44.4 1
Sodium 12500 ug/L 04/18/13 11:37 7440-23-504/15/13 15:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 251000 ug/L 04/18/13 10:57 7440-70-204/15/13 15:15100 10.4 1
Magnesium, Dissolved 22200 ug/L 04/18/13 10:57 7439-95-4 D904/15/13 15:1550.0 6.5 1
Potassium, Dissolved 5360 ug/L 04/18/13 10:57 7440-09-704/15/13 15:15500 44.4 1
Sodium, Dissolved 12200 ug/L 04/18/13 10:57 7440-23-504/15/13 15:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 66.3 ug/L 04/18/13 14:43 7429-90-504/15/13 15:1550.0 6.4 1
Antimony 0.18J ug/L 04/18/13 14:43 7440-36-004/15/13 15:151.0 0.030 1
Arsenic 0.19J ug/L 04/18/13 14:43 7440-38-204/15/13 15:151.0 0.050 1
Barium 19.1 ug/L 04/18/13 14:43 7440-39-304/15/13 15:151.0 0.080 1
Beryllium 0.095J ug/L 04/18/13 14:43 7440-41-704/15/13 15:150.50 0.050 1
Cadmium 9.3 ug/L 04/18/13 14:43 7440-43-904/15/13 15:150.50 0.050 1
Chromium 0.84J ug/L 04/18/13 14:43 7440-47-304/15/13 15:151.0 0.070 1
Cobalt 0.36J ug/L 04/18/13 14:43 7440-48-404/15/13 15:151.0 0.080 1
Copper 11.8 ug/L 04/18/13 14:43 7440-50-804/15/13 15:151.0 0.12 1
Iron 872 ug/L 04/18/13 14:43 7439-89-604/15/13 15:1550.0 3.0 1
Lead 1.7 ug/L 04/18/13 14:43 7439-92-104/15/13 15:151.0 0.030 1
Manganese 258 ug/L 04/18/13 14:43 7439-96-504/15/13 15:151.0 0.14 1
Molybdenum 12.8 ug/L 04/18/13 14:43 7439-98-704/15/13 15:151.0 0.12 1
Nickel 3.1 ug/L 04/18/13 14:43 7440-02-004/15/13 15:151.0 0.070 1
Selenium 0.17J ug/L 04/18/13 14:43 7782-49-204/15/13 15:151.0 0.14 1
Silver ND ug/L 04/18/13 14:43 7440-22-404/15/13 15:150.50 0.010 1
Thallium 0.043J ug/L 04/18/13 14:43 7440-28-004/15/13 15:151.0 0.020 1
Vanadium ND ug/L 04/18/13 14:43 7440-62-204/15/13 15:151.0 0.11 1
Zinc 1690 ug/L 04/18/13 14:43 7440-66-604/15/13 15:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.3J ug/L 04/18/13 15:24 7429-90-504/15/13 15:1550.0 6.4 1
Antimony, Dissolved 0.17J ug/L 04/18/13 15:24 7440-36-004/15/13 15:151.0 0.030 1
Arsenic, Dissolved ND ug/L 04/18/13 15:24 7440-38-204/15/13 15:151.0 0.050 1
Barium, Dissolved 18.7 ug/L 04/18/13 15:24 7440-39-304/15/13 15:151.0 0.080 1
Beryllium, Dissolved ND ug/L 04/18/13 15:24 7440-41-704/15/13 15:150.50 0.050 1
Cadmium, Dissolved 8.3 ug/L 04/18/13 15:24 7440-43-904/15/13 15:150.50 0.050 1
Chromium, Dissolved 0.51J ug/L 04/18/13 15:24 7440-47-304/15/13 15:151.0 0.070 1
Cobalt, Dissolved 0.34J ug/L 04/18/13 15:24 7440-48-404/15/13 15:151.0 0.080 1
Copper, Dissolved 1.2 ug/L 04/18/13 15:24 7440-50-804/15/13 15:151.0 0.12 1
Iron, Dissolved 9.9J ug/L 04/18/13 15:24 7439-89-6 B04/15/13 15:1550.0 3.0 1
Lead, Dissolved 0.042J ug/L 04/18/13 15:24 7439-92-104/15/13 15:151.0 0.030 1
Manganese, Dissolved 248 ug/L 04/18/13 15:24 7439-96-504/15/13 15:151.0 0.14 1
Molybdenum, Dissolved 12.4 ug/L 04/18/13 15:24 7439-98-704/15/13 15:151.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: ROCKDRAINMP 130411 Lab ID: 60142364002 Collected: 04/11/13 12:08 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.9 ug/L 04/18/13 15:24 7440-02-004/15/13 15:151.0 0.070 1
Selenium, Dissolved ND ug/L 04/18/13 15:24 7782-49-204/15/13 15:151.0 0.14 1
Silver, Dissolved ND ug/L 04/18/13 15:24 7440-22-404/15/13 15:150.50 0.010 1
Thallium, Dissolved 0.042J ug/L 04/18/13 15:24 7440-28-004/15/13 15:151.0 0.020 1
Vanadium, Dissolved ND ug/L 04/18/13 15:24 7440-62-204/15/13 15:151.0 0.11 1
Zinc, Dissolved 1480 ug/L 04/18/13 15:24 7440-66-6 M104/15/13 15:1510.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 75.1 mg/L 04/13/13 23:55 14808-79-810.0 1.8 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/19/2013 03:29 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: WETLANDOUT 130411 Lab ID: 60142364003 Collected: 04/11/13 12:35 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 248000 ug/L 04/18/13 11:39 7440-70-204/15/13 15:15100 10.4 1
Magnesium 22200 ug/L 04/18/13 11:39 7439-95-404/15/13 15:1550.0 6.5 1
Potassium 6040 ug/L 04/18/13 11:39 7440-09-704/15/13 15:15500 44.4 1
Sodium 11900 ug/L 04/18/13 11:39 7440-23-504/15/13 15:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 262000 ug/L 04/18/13 10:59 7440-70-2 D904/15/13 15:15100 10.4 1
Magnesium, Dissolved 24000 ug/L 04/18/13 10:59 7439-95-4 D904/15/13 15:1550.0 6.5 1
Potassium, Dissolved 6150 ug/L 04/18/13 10:59 7440-09-7 D904/15/13 15:15500 44.4 1
Sodium, Dissolved 12200 ug/L 04/18/13 10:59 7440-23-5 D904/15/13 15:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 14.0J ug/L 04/18/13 14:59 7429-90-504/15/13 15:1550.0 6.4 1
Antimony 0.12J ug/L 04/18/13 14:59 7440-36-004/15/13 15:151.0 0.030 1
Arsenic 1.2 ug/L 04/18/13 14:59 7440-38-204/15/13 15:151.0 0.050 1
Barium 77.4 ug/L 04/18/13 14:59 7440-39-304/15/13 15:151.0 0.080 1
Beryllium ND ug/L 04/18/13 14:59 7440-41-704/15/13 15:150.50 0.050 1
Cadmium 0.95 ug/L 04/18/13 14:59 7440-43-904/15/13 15:150.50 0.050 1
Chromium 0.37J ug/L 04/18/13 14:59 7440-47-304/15/13 15:151.0 0.070 1
Cobalt 0.11J ug/L 04/18/13 14:59 7440-48-404/15/13 15:151.0 0.080 1
Copper 0.50J ug/L 04/18/13 14:59 7440-50-8 B04/15/13 15:151.0 0.12 1
Iron 45.8J ug/L 04/18/13 14:59 7439-89-604/15/13 15:1550.0 3.0 1
Lead 0.11J ug/L 04/18/13 14:59 7439-92-1 B04/15/13 15:151.0 0.030 1
Manganese 627 ug/L 04/18/13 14:59 7439-96-504/15/13 15:151.0 0.14 1
Molybdenum 0.45J ug/L 04/18/13 14:59 7439-98-704/15/13 15:151.0 0.12 1
Nickel 0.18J ug/L 04/18/13 14:59 7440-02-004/15/13 15:151.0 0.070 1
Selenium ND ug/L 04/18/13 14:59 7782-49-204/15/13 15:151.0 0.14 1
Silver 0.026J ug/L 04/18/13 14:59 7440-22-404/15/13 15:150.50 0.010 1
Thallium 0.059J ug/L 04/18/13 14:59 7440-28-004/15/13 15:151.0 0.020 1
Vanadium ND ug/L 04/18/13 14:59 7440-62-204/15/13 15:151.0 0.11 1
Zinc 226 ug/L 04/18/13 14:59 7440-66-604/15/13 15:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.2J ug/L 04/18/13 15:41 7429-90-504/15/13 15:1550.0 6.4 1
Antimony, Dissolved 0.078J ug/L 04/18/13 15:41 7440-36-004/15/13 15:151.0 0.030 1
Arsenic, Dissolved 0.42J ug/L 04/18/13 15:41 7440-38-204/15/13 15:151.0 0.050 1
Barium, Dissolved 77.4 ug/L 04/18/13 15:41 7440-39-304/15/13 15:151.0 0.080 1
Beryllium, Dissolved ND ug/L 04/18/13 15:41 7440-41-704/15/13 15:150.50 0.050 1
Cadmium, Dissolved ND ug/L 04/18/13 15:41 7440-43-904/15/13 15:150.50 0.050 1
Chromium, Dissolved 0.46J ug/L 04/18/13 15:41 7440-47-304/15/13 15:151.0 0.070 1
Cobalt, Dissolved ND ug/L 04/18/13 15:41 7440-48-404/15/13 15:151.0 0.080 1
Copper, Dissolved 0.16J ug/L 04/18/13 15:41 7440-50-804/15/13 15:151.0 0.12 1
Iron, Dissolved 15.1J ug/L 04/18/13 15:41 7439-89-6 B04/15/13 15:1550.0 3.0 1
Lead, Dissolved 0.033J ug/L 04/18/13 15:41 7439-92-104/15/13 15:151.0 0.030 1
Manganese, Dissolved 632 ug/L 04/18/13 15:41 7439-96-5 D904/15/13 15:151.0 0.14 1
Molybdenum, Dissolved 0.33J ug/L 04/18/13 15:41 7439-98-704/15/13 15:151.0 0.12 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Sample: WETLANDOUT 130411 Lab ID: 60142364003 Collected: 04/11/13 12:35 Received: 04/12/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 04/18/13 15:41 7440-02-004/15/13 15:151.0 0.070 1
Selenium, Dissolved ND ug/L 04/18/13 15:41 7782-49-204/15/13 15:151.0 0.14 1
Silver, Dissolved 0.021J ug/L 04/18/13 15:41 7440-22-404/15/13 15:150.50 0.010 1
Thallium, Dissolved 0.057J ug/L 04/18/13 15:41 7440-28-004/15/13 15:151.0 0.020 1
Vanadium, Dissolved ND ug/L 04/18/13 15:41 7440-62-204/15/13 15:151.0 0.11 1
Zinc, Dissolved 1.2J ug/L 04/18/13 15:41 7440-66-604/15/13 15:1510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 54.9 mg/L 04/18/13 14:4304/13/13 10:062.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 681 mg/L 04/15/13 10:21 14808-79-850.0 3.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 13.3 mg/L 04/18/13 19:47 7440-44-02.0 0.24 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/19/2013 03:29 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22279
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1170280

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Matrix: Water

Analyzed

Calcium ug/L ND 100 04/18/13 11:26
Magnesium ug/L ND 50.0 04/18/13 11:26
Potassium ug/L ND 500 04/18/13 11:26
Sodium ug/L ND 500 04/18/13 11:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170281LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 924010000 92 85-115
Magnesium ug/L 958010000 96 85-115
Potassium ug/L 890010000 89 85-115
Sodium ug/L 944010000 94 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1170282MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142364001

1170283

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 134 70-130107 1 910000238000 252000 249000
Magnesium ug/L 10000 97 70-130100 1 91000020700 30400 30600
Potassium ug/L 10000 102 70-13099 1 7100005050 15200 15000
Sodium ug/L 10000 110 70-130105 2 81000011500 22500 22000

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/19/2013 03:29 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 18 of 32



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22281
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1170288

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 04/18/13 10:46
Magnesium, Dissolved ug/L 7.3J 50.0 04/18/13 10:46
Potassium, Dissolved ug/L ND 500 04/18/13 10:46
Sodium, Dissolved ug/L ND 500 04/18/13 10:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170289LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 974010000 97 85-115
Magnesium, Dissolved ug/L 970010000 97 85-115
Potassium, Dissolved ug/L 927010000 93 85-115
Sodium, Dissolved ug/L 982010000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1170290MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142364001

1170291

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 140 70-13097 2 910000248000 262000 258000
Magnesium, Dissolved ug/L 10000 99 70-13096 1 91000021100 31100 30800
Potassium, Dissolved ug/L 10000 98 70-13097 0 7100005220 15000 14900
Sodium, Dissolved ug/L 10000 102 70-130101 0 81000012000 22200 22100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/19/2013 03:29 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22284
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1170302

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 04/18/13 14:30
Antimony ug/L ND 1.0 04/18/13 14:30
Arsenic ug/L ND 1.0 04/18/13 14:30
Barium ug/L 0.37J 1.0 04/18/13 14:30
Beryllium ug/L ND 0.50 04/18/13 14:30
Cadmium ug/L ND 0.50 04/18/13 14:30
Chromium ug/L ND 1.0 04/18/13 14:30
Cobalt ug/L ND 1.0 04/18/13 14:30
Copper ug/L 0.23J 1.0 04/18/13 14:30
Iron ug/L ND 50.0 04/18/13 14:30
Lead ug/L 0.053J 1.0 04/18/13 14:30
Manganese ug/L ND 1.0 04/18/13 14:30
Molybdenum ug/L ND 1.0 04/18/13 14:30
Nickel ug/L ND 1.0 04/18/13 14:30
Selenium ug/L ND 1.0 04/18/13 14:30
Silver ug/L ND 0.50 04/18/13 14:30
Thallium ug/L ND 1.0 04/18/13 14:30
Vanadium ug/L ND 1.0 04/18/13 14:30
Zinc ug/L 1.7J 10.0 04/18/13 14:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170303LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9841000 98 85-115
Antimony ug/L 40.740 102 85-115
Arsenic ug/L 41.040 102 85-115
Barium ug/L 40.840 102 85-115
Beryllium ug/L 38.440 96 85-115
Cadmium ug/L 40.840 102 85-115
Chromium ug/L 40.640 101 85-115
Cobalt ug/L 40.040 100 85-115
Copper ug/L 40.640 102 85-115
Iron ug/L 9941000 99 85-115
Lead ug/L 37.840 94 85-115
Manganese ug/L 40.540 101 85-115
Molybdenum ug/L 41.240 103 85-115
Nickel ug/L 40.640 102 85-115
Selenium ug/L 40.540 101 85-115
Silver ug/L 20.020 100 85-115
Thallium ug/L 39.740 99 85-115
Vanadium ug/L 40.140 100 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170303LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 103100 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1170304MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142364002

1170305

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 91 70-13090 0 20100066.3 975 971
Antimony ug/L 40 100 70-130101 1 20400.18J 40.1 40.5
Arsenic ug/L 40 105 70-130104 1 20400.19J 42.3 42.0
Barium ug/L 40 95 70-13099 3 204019.1 57.1 58.7
Beryllium ug/L 40 88 70-13088 0 20400.095J 35.2 35.2
Cadmium ug/L 40 96 70-13098 2 20409.3 47.7 48.5
Chromium ug/L 40 97 70-13098 1 20400.84J 39.5 39.9
Cobalt ug/L 40 94 70-13095 1 20400.36J 37.8 38.2
Copper ug/L 40 91 70-13092 1 204011.8 48.3 48.6
Iron ug/L 1000 93 70-13098 2 201000872 1800 1850
Lead ug/L 40 93 70-13095 2 20401.7 39.0 39.6
Manganese ug/L 40 82 70-130115 4 2040258 291 304
Molybdenum ug/L 40 104 70-130106 2 204012.8 54.2 55.4
Nickel ug/L 40 93 70-13094 0 20403.1 40.4 40.6
Selenium ug/L 40 104 70-130104 1 20400.17J 41.6 41.9
Silver ug/L 20 94 70-13095 1 2020ND 18.8 18.9
Thallium ug/L 40 99 70-130100 1 20400.043J 39.7 40.2
Vanadium ug/L 40 100 70-130101 1 2040ND 40.2 40.4
Zinc ug/L 100 79 70-130109 2 201001690 1770 1800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22283
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1170298

Associated Lab Samples: 60142364001, 60142364002, 60142364003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 04/18/13 15:12
Antimony, Dissolved ug/L ND 1.0 04/18/13 15:12
Arsenic, Dissolved ug/L ND 1.0 04/18/13 15:12
Barium, Dissolved ug/L 0.24J 1.0 04/18/13 15:12
Beryllium, Dissolved ug/L ND 0.50 04/18/13 15:12
Cadmium, Dissolved ug/L ND 0.50 04/18/13 15:12
Chromium, Dissolved ug/L ND 1.0 04/18/13 15:12
Cobalt, Dissolved ug/L ND 1.0 04/18/13 15:12
Copper, Dissolved ug/L ND 1.0 04/18/13 15:12
Iron, Dissolved ug/L 3.9J 50.0 04/18/13 15:12
Lead, Dissolved ug/L ND 1.0 04/18/13 15:12
Manganese, Dissolved ug/L 0.14J 1.0 04/18/13 15:12
Molybdenum, Dissolved ug/L ND 1.0 04/18/13 15:12
Nickel, Dissolved ug/L ND 1.0 04/18/13 15:12
Selenium, Dissolved ug/L ND 1.0 04/18/13 15:12
Silver, Dissolved ug/L ND 0.50 04/18/13 15:12
Thallium, Dissolved ug/L ND 1.0 04/18/13 15:12
Vanadium, Dissolved ug/L ND 1.0 04/18/13 15:12
Zinc, Dissolved ug/L ND 10.0 04/18/13 15:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170299LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9541000 95 85-115
Antimony, Dissolved ug/L 39.940 100 85-115
Arsenic, Dissolved ug/L 39.940 100 85-115
Barium, Dissolved ug/L 38.740 97 85-115
Beryllium, Dissolved ug/L 37.940 95 85-115
Cadmium, Dissolved ug/L 39.840 99 85-115
Chromium, Dissolved ug/L 40.140 100 85-115
Cobalt, Dissolved ug/L 39.040 97 85-115
Copper, Dissolved ug/L 39.440 98 85-115
Iron, Dissolved ug/L 9901000 99 85-115
Lead, Dissolved ug/L 37.040 92 85-115
Manganese, Dissolved ug/L 39.640 99 85-115
Molybdenum, Dissolved ug/L 40.740 102 85-115
Nickel, Dissolved ug/L 39.540 99 85-115
Selenium, Dissolved ug/L 40.140 100 85-115
Silver, Dissolved ug/L 19.720 99 85-115
Thallium, Dissolved ug/L 39.040 98 85-115
Vanadium, Dissolved ug/L 39.340 98 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1170299LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 103100 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1170300MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142364002

1170301

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 91 70-13091 0 2010007.3J 920 916
Antimony, Dissolved ug/L 40 100 70-130101 0 20400.17J 40.3 40.4
Arsenic, Dissolved ug/L 40 104 70-130104 0 2040ND 41.6 41.6
Barium, Dissolved ug/L 40 97 70-13098 1 204018.7 57.6 58.0
Beryllium, Dissolved ug/L 40 88 70-13088 1 2040ND 35.3 35.0
Cadmium, Dissolved ug/L 40 98 70-13099 0 20408.3 47.7 47.9
Chromium, Dissolved ug/L 40 98 70-13097 0 20400.51J 39.6 39.5
Cobalt, Dissolved ug/L 40 94 70-13094 0 20400.34J 37.8 37.9
Copper, Dissolved ug/L 40 91 70-13091 1 20401.2 37.4 37.7
Iron, Dissolved ug/L 1000 95 70-13096 0 2010009.9J 963 966
Lead, Dissolved ug/L 40 94 70-13093 1 20400.042J 37.8 37.4
Manganese, Dissolved ug/L 40 102 70-130116 2 2040248 289 295
Molybdenum, Dissolved ug/L 40 105 70-130105 0 204012.4 54.4 54.6
Nickel, Dissolved ug/L 40 93 70-13093 0 20402.9 40.0 40.2
Selenium, Dissolved ug/L 40 104 70-130104 0 2040ND 41.8 41.7
Silver, Dissolved ug/L 20 93 70-13094 0 2020ND 18.7 18.8
Thallium, Dissolved ug/L 40 98 70-130100 1 20400.042J 39.3 39.9
Vanadium, Dissolved ug/L 40 100 70-130100 0 2040ND 39.8 39.9
Zinc, Dissolved ug/L M1100 117 70-130143 2 201001480 1600 1630
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40726
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60142364001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1169170

Associated Lab Samples: 60142364001

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 04/17/13 16:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1169171LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 219198 111 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142244001
1169172SAMPLE DUPLICATE:

BOD, 5 day mg/L 68.2 8 1762.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40736
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1169468

Associated Lab Samples: 60142364003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 04/18/13 14:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1169469LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 215198 109 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142313003
1169470SAMPLE DUPLICATE:

BOD, 5 day mg/L 42.6 6 1745.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24232
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60142364002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1169573

Associated Lab Samples: 60142364002

Matrix: Water

Analyzed

Sulfate mg/L 0.21J 1.0 04/13/13 17:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1169574LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.75 95 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1169575MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141914003

1169576

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 10 97 61-11996 0 101023.4 33.0 32.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24237
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60142364001, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1169990

Associated Lab Samples: 60142364001, 60142364003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 04/15/13 09:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1169991LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.85 96 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1169926MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141942010

1169927

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 500 90 61-11995 2 10500949 1400 1420

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1169928MATRIX SPIKE SAMPLE:
MSSpike

Result
60141898001

Sulfate mg/L 83.925 106 61-11957.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24320
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60142364001, 60142364003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1172761

Associated Lab Samples: 60142364001, 60142364003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.20J 1.0 04/18/13 17:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1172762LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 5.25 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1172764MATRIX SPIKE SAMPLE:
MSSpike

Result
60142364001

Total Organic Carbon mg/L 7.55 108 80-1202.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141882002
1172763SAMPLE DUPLICATE:

Total Organic Carbon mg/L 1.8 7 251.7
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QUALIFIERS

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60142364
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60142364001 MPRP/22279 ICP/17744ROCKDRAININ 130411 EPA 200.7 EPA 200.7
60142364002 MPRP/22279 ICP/17744ROCKDRAINMP 130411 EPA 200.7 EPA 200.7
60142364003 MPRP/22279 ICP/17744WETLANDOUT 130411 EPA 200.7 EPA 200.7

60142364001 MPRP/22281 ICP/17745ROCKDRAININ 130411 EPA 200.7 EPA 200.7
60142364002 MPRP/22281 ICP/17745ROCKDRAINMP 130411 EPA 200.7 EPA 200.7
60142364003 MPRP/22281 ICP/17745WETLANDOUT 130411 EPA 200.7 EPA 200.7

60142364001 MPRP/22284 ICPM/2182ROCKDRAININ 130411 EPA 200.8 EPA 200.8
60142364002 MPRP/22284 ICPM/2182ROCKDRAINMP 130411 EPA 200.8 EPA 200.8
60142364003 MPRP/22284 ICPM/2182WETLANDOUT 130411 EPA 200.8 EPA 200.8

60142364001 MPRP/22283 ICPM/2183ROCKDRAININ 130411 EPA 200.8 EPA 200.8
60142364002 MPRP/22283 ICPM/2183ROCKDRAINMP 130411 EPA 200.8 EPA 200.8
60142364003 MPRP/22283 ICPM/2183WETLANDOUT 130411 EPA 200.8 EPA 200.8

60142364001 WET/40726 WET/40824ROCKDRAININ 130411 SM 5210B SM 5210B

60142364003 WET/40736 WET/40845WETLANDOUT 130411 SM 5210B SM 5210B

60142364001 WETA/24237ROCKDRAININ 130411 EPA 300.0

60142364002 WETA/24232ROCKDRAINMP 130411 EPA 300.0

60142364003 WETA/24237WETLANDOUT 130411 EPA 300.0

60142364001 WETA/24320ROCKDRAININ 130411 SM 5310C
60142364003 WETA/24320WETLANDOUT 130411 SM 5310C
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, ~ e Analytical · 
iWWJiY t)"¥H: ~fHh'!i 'Q t ti 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60142364 
IIIIIIIIIIIIII IIII I Ill 
60142364 

tional 

Courier: Fed Ex O UPSY USPS O Client O Commercial O Pace O Other 0 Proj Due Date: 

Tracking#: 141 ~ 3 w<"/'l t."Z..10o(o o1o'l . Pace Shipping Label Used? Ye7 No O ,_P_ro_._·_N_a~m-'-'e_: _____ _, 

Custody Seal on Cooler/Box Present: Ye~ No O Seals intact: Yes fa( No 0 

Packing Material: Bubble Wrap D Bubble Bags% Foam D None O Other 0 

Thermometer Used· T-yt2 I T-194 Type of Ice· vye{ Blue None O Samples received on ice, cooling process has begun . 
(circ le one) Cooler Temperature: S:· 'Z.-- Date and lnltlrs o! ~~on e~lning 

Temperatore shou ld be above freezino to 6°C 
contents: L\ 1'l., 

Chain of Custody present: ...,.0'fes O No ON/A 1, 

Chain of Custody filled out: ...r:!Yes ONo ON/A 2. 

Chain of Custody relinauished -1':l"fes ONo ON/A 3. 
-

Sampler name & sianature on COC: Av'es ONo ON/A 14. -
Samples arrived within holding time: &es ONo O N/A 5 

Short Hold Time analvses 1<72hri: .,.e(ves ONo ON/A 6 1>00 

Rush Turn Around Time requested_: 0Yes µefo O N/A 7. 

Sufficient volume: /4:s ONo ON/A g_ -

Correct containers used: .,.-El'Yes ONo O N/A 

Pace containers used: /4es ONo ON/A 9. 

Containers intact: %es ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo ~ 11 

Filtered volume received for dissolved tests? 0Yes ONo ~ 12. 

Sample labels match COC: ~s ONo ON/A 

Includes date/time/ID/analyses Matrix: ~ 13. 

~II containers needing preservation have been checked A'.'.fus ONo ON/A 

VIII containers needing preservation are found to be in 
4es ONo ON/A compliance with EPA recommendation 14 

EKcep!lons VOA, coliform, TOC, O&G, WI-ORO (water), 
0Yes~ 

Initial when J~ot # of added 
Phenollcs ,.. lcorn Dieted preservative ::, 

rrrip Blank present: Oves { LJNo :JNIA 

Pace Trip Blank lot# (if purchased) . - 15. 
Headspace in VOA vials ( >6mm) Oves 0No ~/A 

16 

ProJect samoled 1n USDA ReQulated Area· Oves ONo ~ 17 

Client Notification/ Resolution : Copy COC to Client? y ,G) 
Person Contacted: Date!Time: 

Comments/ Resolution 

Project Manager Review: ___ =zj_......_..,kM......_~ ... l ... l-J ___ _ 

:, 

lisLState'. 

Field Data Required? y I N 

emp Log Record start and finish times 
hen unpacking cooler. if >20 min, 

echeck sam ple temps 

Start: 

End End: 

Tern Tern 

F-KS-C-004-Rev 2 04Decernber2012 
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l\t~~¥.i1d Laboratory Management Program LaMP Chain of Custody Record Page_f _ot_l__ 

c]>mpany 
A BP afflfl3led company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Faclllty No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code; Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA~egion 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt: UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6770 
E 

EBM Email : anthony.brown@bp.com 
Cl) 
C: 
·.; 
"E 
0 
(.) 

c 
i::, a; Lab :i i::, 

Sample Description Date Time .c Cl) 

:2 C" 0 E 2: No. :::::; 0 - a. ::, Cl) 

CJ) ID z "' 0 I > ~ 0 - ~ - a. CJ) 0 ·s 0 C -£ 
z 

CJ) s: ~ I- ::, I I 

~ec.1<.t::iPA..tN \.v \::()1.1; \ 1 4/n/13 ID1~ 'i 19' ,. 4 1- I 2. fl} J~llL 

~oc..'t<J>~I\, IJ /\I\~ \1,..,u. \ l 1+/\\/i?:> t--ioi X J. "3 \ ~ 2. ~ 
vJG--t L,Af'V\)0 vl 1 \ ~41 l Lt/i \h=:, ll.)~ 'i GP ll\.t. 15 ~ l 2. ¢ ,eiti u.. 

1----
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April 26, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60142915

60142915
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on April 19, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 37
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CERTIFICATIONS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.
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SAMPLE SUMMARY

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60142915001 ROCK DRAIN IN 130418 Water 04/18/13 10:35 04/19/13 10:40

60142915002 ROCK DRAIN MP 130418 Water 04/18/13 11:25 04/19/13 10:40

60142915003 WETLAND OUT 130418 Water 04/18/13 11:50 04/19/13 10:40

60142915004 WETLAND MP 130418 Water 04/18/13 12:35 04/19/13 10:40

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60142915001 ROCK DRAIN IN 130418 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

SM 5210B 1NDL

EPA 300.0 1OL

EPA 350.1 1AJM

EPA 353.2 1DJR

EPA 365.4 1AJM

SM 5310C 1JML

60142915002 ROCK DRAIN MP 130418 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

EPA 300.0 1OL

EPA 350.1 1AJM

EPA 353.2 1DJR

EPA 365.4 1AJM

60142915003 WETLAND OUT 130418 EPA 200.7 4SMW

EPA 200.7 4SMW

EPA 200.8 19JGP

EPA 200.8 19JGP

SM 5210B 1NDL

EPA 300.0 1OL

EPA 350.1 1AJM

EPA 353.2 1DJR

EPA 365.4 1AJM

SM 5310C 1JML

60142915004 WETLAND MP 130418 EPA 350.1 1AJM

EPA 353.2 1DJR

EPA 365.4 1AJM

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 26, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: April 26, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 26, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22397
B: Analyte was detected in the associated method blank.

• BLANK for HBN 288035 [MPRP/223  (Lab ID: 1174758)
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: April 26, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: April 26, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: WET/40871
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 1173516)
• BOD, 5 day

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: April 26, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 350.1

Date: April 26, 2013

Description: 350.1 Ammonia

General Information:
4 samples were analyzed for EPA 350.1.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/24377
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60142864002,60142868001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1174620)

• Nitrogen, Ammonia

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 353.2

Date: April 26, 2013

Description: 353.2 Nitrogen, NO2/NO3 pres.

General Information:
4 samples were analyzed for EPA 353.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: WETA/24415
B: Analyte was detected in the associated method blank.

• BLANK for HBN 288410 [WETA/244  (Lab ID: 1176003)
• Nitrogen, NO2 plus NO3

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 365.4

Date: April 26, 2013

Description: 365.4 Total Phosphorus

General Information:
4 samples were analyzed for EPA 365.4.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: April 26, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: WETA/24425
B: Analyte was detected in the associated method blank.

• BLANK for HBN 288475 [WETA/244  (Lab ID: 1176254)
• Total Organic Carbon

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 14 of 37



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130418 Lab ID: 60142915001 Collected: 04/18/13 10:35 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 254000 ug/L 04/24/13 14:52 7440-70-204/23/13 10:20100 10.4 1
Magnesium 21400 ug/L 04/24/13 14:52 7439-95-404/23/13 10:2050.0 6.5 1
Potassium 6460 ug/L 04/24/13 14:52 7440-09-704/23/13 10:20500 44.4 1
Sodium 13800 ug/L 04/24/13 14:52 7440-23-504/23/13 10:20500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 257000 ug/L 04/24/13 14:17 7440-70-2 D904/23/13 10:20100 10.4 1
Magnesium, Dissolved 21500 ug/L 04/24/13 14:17 7439-95-4 D904/23/13 10:2050.0 6.5 1
Potassium, Dissolved 6340 ug/L 04/24/13 14:17 7440-09-704/23/13 10:20500 44.4 1
Sodium, Dissolved 13500 ug/L 04/24/13 14:17 7440-23-504/23/13 10:20500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 207 ug/L 04/24/13 10:46 7429-90-504/23/13 10:2050.0 6.4 1
Antimony 0.23J ug/L 04/24/13 10:46 7440-36-004/23/13 10:201.0 0.030 1
Arsenic 0.49J ug/L 04/24/13 10:46 7440-38-204/23/13 10:201.0 0.050 1
Barium 21.0 ug/L 04/24/13 10:46 7440-39-304/23/13 10:201.0 0.080 1
Beryllium 0.27J ug/L 04/24/13 10:46 7440-41-704/23/13 10:200.50 0.050 1
Cadmium 15.0 ug/L 04/24/13 10:46 7440-43-904/23/13 10:200.50 0.050 1
Chromium 0.54J ug/L 04/24/13 10:46 7440-47-304/23/13 10:201.0 0.070 1
Cobalt 2.1 ug/L 04/24/13 10:46 7440-48-404/23/13 10:201.0 0.080 1
Copper 36.0 ug/L 04/24/13 10:46 7440-50-804/23/13 10:201.0 0.12 1
Iron 2610 ug/L 04/24/13 10:46 7439-89-604/23/13 10:2050.0 3.0 1
Lead 6.1 ug/L 04/24/13 10:46 7439-92-104/23/13 10:201.0 0.030 1
Manganese 1560 ug/L 04/24/13 10:46 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum 15.4 ug/L 04/24/13 10:46 7439-98-704/23/13 10:201.0 0.12 1
Nickel 3.7 ug/L 04/24/13 10:46 7440-02-004/23/13 10:201.0 0.070 1
Selenium ND ug/L 04/24/13 10:46 7782-49-204/23/13 10:201.0 0.14 1
Silver 0.040J ug/L 04/24/13 10:46 7440-22-404/23/13 10:200.50 0.010 1
Thallium 0.026J ug/L 04/24/13 10:46 7440-28-004/23/13 10:201.0 0.020 1
Vanadium ND ug/L 04/24/13 10:46 7440-62-204/23/13 10:201.0 0.11 1
Zinc 2730 ug/L 04/24/13 10:46 7440-66-604/23/13 10:2010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/24/13 11:27 7429-90-504/23/13 10:2050.0 6.4 1
Antimony, Dissolved 0.22J ug/L 04/24/13 11:27 7440-36-004/23/13 10:201.0 0.030 1
Arsenic, Dissolved ND ug/L 04/24/13 11:27 7440-38-204/23/13 10:201.0 0.050 1
Barium, Dissolved 20.2 ug/L 04/24/13 11:27 7440-39-304/23/13 10:201.0 0.080 1
Beryllium, Dissolved ND ug/L 04/24/13 11:27 7440-41-704/23/13 10:200.50 0.050 1
Cadmium, Dissolved 12.5 ug/L 04/24/13 11:27 7440-43-904/23/13 10:200.50 0.050 1
Chromium, Dissolved 0.33J ug/L 04/24/13 11:27 7440-47-304/23/13 10:201.0 0.070 1
Cobalt, Dissolved 2.0 ug/L 04/24/13 11:27 7440-48-404/23/13 10:201.0 0.080 1
Copper, Dissolved 1.6 ug/L 04/24/13 11:27 7440-50-804/23/13 10:201.0 0.12 1
Iron, Dissolved 7.8J ug/L 04/24/13 11:27 7439-89-604/23/13 10:2050.0 3.0 1
Lead, Dissolved 0.047J ug/L 04/24/13 11:27 7439-92-104/23/13 10:201.0 0.030 1
Manganese, Dissolved 1550 ug/L 04/24/13 11:27 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum, Dissolved 15.3 ug/L 04/24/13 11:27 7439-98-704/23/13 10:201.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130418 Lab ID: 60142915001 Collected: 04/18/13 10:35 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.5 ug/L 04/24/13 11:27 7440-02-004/23/13 10:201.0 0.070 1
Selenium, Dissolved ND ug/L 04/24/13 11:27 7782-49-204/23/13 10:201.0 0.14 1
Silver, Dissolved 0.024J ug/L 04/24/13 11:27 7440-22-404/23/13 10:200.50 0.010 1
Thallium, Dissolved ND ug/L 04/24/13 11:27 7440-28-004/23/13 10:201.0 0.020 1
Vanadium, Dissolved ND ug/L 04/24/13 11:27 7440-62-204/23/13 10:201.0 0.11 1
Zinc, Dissolved 2240 ug/L 04/24/13 11:27 7440-66-604/23/13 10:2010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 04/24/13 15:4904/19/13 16:352.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 700 mg/L 04/24/13 12:42 14808-79-850.0 3.0 50

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia ND mg/L 04/23/13 10:57 7664-41-70.10 0.034 1

353.2 Nitrogen, NO2/NO3 pres. Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 ND mg/L 04/25/13 16:080.10 0.012 1

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus ND mg/L 04/22/13 13:24 7723-14-00.10 0.015 1

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.57J mg/L 04/25/13 17:24 7440-44-0 B1.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130418 Lab ID: 60142915002 Collected: 04/18/13 11:25 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 253000 ug/L 04/24/13 15:00 7440-70-204/23/13 10:20100 10.4 1
Magnesium 21000 ug/L 04/24/13 15:00 7439-95-404/23/13 10:2050.0 6.5 1
Potassium 6090 ug/L 04/24/13 15:00 7440-09-704/23/13 10:20500 44.4 1
Sodium 13400 ug/L 04/24/13 15:00 7440-23-504/23/13 10:20500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 254000 ug/L 04/24/13 14:25 7440-70-2 D904/23/13 10:20100 10.4 1
Magnesium, Dissolved 21400 ug/L 04/24/13 14:25 7439-95-4 D904/23/13 10:2050.0 6.5 1
Potassium, Dissolved 6200 ug/L 04/24/13 14:25 7440-09-7 D904/23/13 10:20500 44.4 1
Sodium, Dissolved 13600 ug/L 04/24/13 14:25 7440-23-5 D904/23/13 10:20500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 77.8 ug/L 04/24/13 10:50 7429-90-504/23/13 10:2050.0 6.4 1
Antimony 0.20J ug/L 04/24/13 10:50 7440-36-004/23/13 10:201.0 0.030 1
Arsenic 0.21J ug/L 04/24/13 10:50 7440-38-204/23/13 10:201.0 0.050 1
Barium 18.4 ug/L 04/24/13 10:50 7440-39-304/23/13 10:201.0 0.080 1
Beryllium 0.12J ug/L 04/24/13 10:50 7440-41-704/23/13 10:200.50 0.050 1
Cadmium 9.0 ug/L 04/24/13 10:50 7440-43-904/23/13 10:200.50 0.050 1
Chromium 0.70J ug/L 04/24/13 10:50 7440-47-304/23/13 10:201.0 0.070 1
Cobalt 0.53J ug/L 04/24/13 10:50 7440-48-404/23/13 10:201.0 0.080 1
Copper 13.6 ug/L 04/24/13 10:50 7440-50-804/23/13 10:201.0 0.12 1
Iron 969 ug/L 04/24/13 10:50 7439-89-604/23/13 10:2050.0 3.0 1
Lead 2.2 ug/L 04/24/13 10:50 7439-92-104/23/13 10:201.0 0.030 1
Manganese 376 ug/L 04/24/13 10:50 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum 13.8 ug/L 04/24/13 10:50 7439-98-704/23/13 10:201.0 0.12 1
Nickel 3.0 ug/L 04/24/13 10:50 7440-02-004/23/13 10:201.0 0.070 1
Selenium ND ug/L 04/24/13 10:50 7782-49-204/23/13 10:201.0 0.14 1
Silver ND ug/L 04/24/13 10:50 7440-22-404/23/13 10:200.50 0.010 1
Thallium ND ug/L 04/24/13 10:50 7440-28-004/23/13 10:201.0 0.020 1
Vanadium 0.17J ug/L 04/24/13 10:50 7440-62-204/23/13 10:201.0 0.11 1
Zinc 1600 ug/L 04/24/13 10:50 7440-66-604/23/13 10:2010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 04/24/13 11:32 7429-90-504/23/13 10:2050.0 6.4 1
Antimony, Dissolved 0.18J ug/L 04/24/13 11:32 7440-36-004/23/13 10:201.0 0.030 1
Arsenic, Dissolved ND ug/L 04/24/13 11:32 7440-38-204/23/13 10:201.0 0.050 1
Barium, Dissolved 18.8 ug/L 04/24/13 11:32 7440-39-3 D904/23/13 10:201.0 0.080 1
Beryllium, Dissolved ND ug/L 04/24/13 11:32 7440-41-704/23/13 10:200.50 0.050 1
Cadmium, Dissolved 8.3 ug/L 04/24/13 11:32 7440-43-904/23/13 10:200.50 0.050 1
Chromium, Dissolved 0.67J ug/L 04/24/13 11:32 7440-47-304/23/13 10:201.0 0.070 1
Cobalt, Dissolved 0.46J ug/L 04/24/13 11:32 7440-48-404/23/13 10:201.0 0.080 1
Copper, Dissolved 1.1 ug/L 04/24/13 11:32 7440-50-804/23/13 10:201.0 0.12 1
Iron, Dissolved 7.6J ug/L 04/24/13 11:32 7439-89-604/23/13 10:2050.0 3.0 1
Lead, Dissolved 0.073J ug/L 04/24/13 11:32 7439-92-104/23/13 10:201.0 0.030 1
Manganese, Dissolved 352 ug/L 04/24/13 11:32 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum, Dissolved 13.8 ug/L 04/24/13 11:32 7439-98-704/23/13 10:201.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130418 Lab ID: 60142915002 Collected: 04/18/13 11:25 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.8 ug/L 04/24/13 11:32 7440-02-004/23/13 10:201.0 0.070 1
Selenium, Dissolved ND ug/L 04/24/13 11:32 7782-49-204/23/13 10:201.0 0.14 1
Silver, Dissolved ND ug/L 04/24/13 11:32 7440-22-404/23/13 10:200.50 0.010 1
Thallium, Dissolved ND ug/L 04/24/13 11:32 7440-28-004/23/13 10:201.0 0.020 1
Vanadium, Dissolved ND ug/L 04/24/13 11:32 7440-62-204/23/13 10:201.0 0.11 1
Zinc, Dissolved 1420 ug/L 04/24/13 11:32 7440-66-604/23/13 10:2010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 702 mg/L 04/24/13 13:00 14808-79-850.0 3.0 50

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia ND mg/L 04/23/13 10:58 7664-41-70.10 0.034 1

353.2 Nitrogen, NO2/NO3 pres. Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.050J mg/L 04/25/13 16:09 B0.10 0.012 1

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus ND mg/L 04/22/13 13:26 7723-14-00.10 0.015 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130418 Lab ID: 60142915003 Collected: 04/18/13 11:50 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 251000 ug/L 04/24/13 15:02 7440-70-204/23/13 10:20100 10.4 1
Magnesium 22300 ug/L 04/24/13 15:02 7439-95-404/23/13 10:2050.0 6.5 1
Potassium 6800 ug/L 04/24/13 15:02 7440-09-704/23/13 10:20500 44.4 1
Sodium 13200 ug/L 04/24/13 15:02 7440-23-504/23/13 10:20500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 249000 ug/L 04/24/13 14:27 7440-70-204/23/13 10:20100 10.4 1
Magnesium, Dissolved 22500 ug/L 04/24/13 14:27 7439-95-4 D904/23/13 10:2050.0 6.5 1
Potassium, Dissolved 6900 ug/L 04/24/13 14:27 7440-09-7 D904/23/13 10:20500 44.4 1
Sodium, Dissolved 13400 ug/L 04/24/13 14:27 7440-23-5 D904/23/13 10:20500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 13.3J ug/L 04/24/13 11:07 7429-90-504/23/13 10:2050.0 6.4 1
Antimony 0.14J ug/L 04/24/13 11:07 7440-36-004/23/13 10:201.0 0.030 1
Arsenic 1.5 ug/L 04/24/13 11:07 7440-38-204/23/13 10:201.0 0.050 1
Barium 81.0 ug/L 04/24/13 11:07 7440-39-304/23/13 10:201.0 0.080 1
Beryllium ND ug/L 04/24/13 11:07 7440-41-704/23/13 10:200.50 0.050 1
Cadmium 0.74 ug/L 04/24/13 11:07 7440-43-904/23/13 10:200.50 0.050 1
Chromium 0.65J ug/L 04/24/13 11:07 7440-47-304/23/13 10:201.0 0.070 1
Cobalt 0.12J ug/L 04/24/13 11:07 7440-48-404/23/13 10:201.0 0.080 1
Copper 0.53J ug/L 04/24/13 11:07 7440-50-804/23/13 10:201.0 0.12 1
Iron 43.2J ug/L 04/24/13 11:07 7439-89-604/23/13 10:2050.0 3.0 1
Lead 0.15J ug/L 04/24/13 11:07 7439-92-1 B04/23/13 10:201.0 0.030 1
Manganese 610 ug/L 04/24/13 11:07 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum 0.41J ug/L 04/24/13 11:07 7439-98-704/23/13 10:201.0 0.12 1
Nickel 0.15J ug/L 04/24/13 11:07 7440-02-004/23/13 10:201.0 0.070 1
Selenium ND ug/L 04/24/13 11:07 7782-49-204/23/13 10:201.0 0.14 1
Silver 0.030J ug/L 04/24/13 11:07 7440-22-404/23/13 10:200.50 0.010 1
Thallium ND ug/L 04/24/13 11:07 7440-28-004/23/13 10:201.0 0.020 1
Vanadium 0.41J ug/L 04/24/13 11:07 7440-62-204/23/13 10:201.0 0.11 1
Zinc 182 ug/L 04/24/13 11:07 7440-66-604/23/13 10:2010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.6J ug/L 04/24/13 11:48 7429-90-504/23/13 10:2050.0 6.4 1
Antimony, Dissolved 0.11J ug/L 04/24/13 11:48 7440-36-004/23/13 10:201.0 0.030 1
Arsenic, Dissolved 0.47J ug/L 04/24/13 11:48 7440-38-204/23/13 10:201.0 0.050 1
Barium, Dissolved 80.7 ug/L 04/24/13 11:48 7440-39-304/23/13 10:201.0 0.080 1
Beryllium, Dissolved ND ug/L 04/24/13 11:48 7440-41-704/23/13 10:200.50 0.050 1
Cadmium, Dissolved ND ug/L 04/24/13 11:48 7440-43-904/23/13 10:200.50 0.050 1
Chromium, Dissolved 0.36J ug/L 04/24/13 11:48 7440-47-304/23/13 10:201.0 0.070 1
Cobalt, Dissolved ND ug/L 04/24/13 11:48 7440-48-404/23/13 10:201.0 0.080 1
Copper, Dissolved 0.22J ug/L 04/24/13 11:48 7440-50-804/23/13 10:201.0 0.12 1
Iron, Dissolved 12.5J ug/L 04/24/13 11:48 7439-89-604/23/13 10:2050.0 3.0 1
Lead, Dissolved ND ug/L 04/24/13 11:48 7439-92-104/23/13 10:201.0 0.030 1
Manganese, Dissolved 599 ug/L 04/24/13 11:48 7439-96-504/23/13 10:201.0 0.14 1
Molybdenum, Dissolved 0.30J ug/L 04/24/13 11:48 7439-98-704/23/13 10:201.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130418 Lab ID: 60142915003 Collected: 04/18/13 11:50 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 04/24/13 11:48 7440-02-004/23/13 10:201.0 0.070 1
Selenium, Dissolved ND ug/L 04/24/13 11:48 7782-49-204/23/13 10:201.0 0.14 1
Silver, Dissolved 0.027J ug/L 04/24/13 11:48 7440-22-404/23/13 10:200.50 0.010 1
Thallium, Dissolved 0.021J ug/L 04/24/13 11:48 7440-28-004/23/13 10:201.0 0.020 1
Vanadium, Dissolved 0.31J ug/L 04/24/13 11:48 7440-62-204/23/13 10:201.0 0.11 1
Zinc, Dissolved 1.8J ug/L 04/24/13 11:48 7440-66-604/23/13 10:2010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 60.3 mg/L 04/24/13 15:5804/19/13 16:412.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 565 mg/L 04/24/13 13:18 14808-79-850.0 3.0 50

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia 0.15 mg/L 04/23/13 10:59 7664-41-70.10 0.034 1

353.2 Nitrogen, NO2/NO3 pres. Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.041J mg/L 04/25/13 16:10 B0.10 0.012 1

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus 0.29 mg/L 04/22/13 13:28 7723-14-00.10 0.015 1

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 12.8 mg/L 04/25/13 17:41 7440-44-02.0 0.24 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 20 of 37



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Sample: WETLAND MP 130418 Lab ID: 60142915004 Collected: 04/18/13 12:35 Received: 04/19/13 10:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia ND mg/L 04/23/13 11:00 7664-41-70.10 0.034 1

353.2 Nitrogen, NO2/NO3 pres. Analytical Method: EPA 353.2

Nitrogen, NO2 plus NO3 0.046J mg/L 04/25/13 16:12 B0.10 0.012 1

365.4 Total Phosphorus Analytical Method: EPA 365.4

Phosphorus ND mg/L 04/22/13 13:29 7723-14-00.10 0.015 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22398
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174762

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Matrix: Water

Analyzed

Calcium ug/L ND 100 04/24/13 14:48
Magnesium ug/L ND 50.0 04/24/13 14:48
Potassium ug/L 57.9J 500 04/24/13 14:48
Sodium ug/L ND 500 04/24/13 14:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174763LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 924010000 92 85-115
Magnesium ug/L 992010000 99 85-115
Potassium ug/L 1080010000 108 85-115
Sodium ug/L 1070010000 107 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1174764MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142915001

1174765

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 90 70-13088 0 910000254000 263000 263000
Magnesium ug/L 10000 94 70-13095 0 91000021400 30900 30900
Potassium ug/L 10000 112 70-130112 0 7100006460 17600 17600
Sodium ug/L 10000 112 70-130113 0 81000013800 25000 25000

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22395
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174748

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 04/24/13 14:12
Magnesium, Dissolved ug/L ND 50.0 04/24/13 14:12
Potassium, Dissolved ug/L 53.3J 500 04/24/13 14:12
Sodium, Dissolved ug/L 30.3J 500 04/24/13 14:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174749LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 942010000 94 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 1070010000 107 85-115
Sodium, Dissolved ug/L 1060010000 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1174750MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142915001

1174751

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 77 70-13088 0 910000257000 265000 266000
Magnesium, Dissolved ug/L 10000 99 70-13094 1 91000021500 31300 30900
Potassium, Dissolved ug/L 10000 114 70-130114 0 7100006340 17700 17800
Sodium, Dissolved ug/L 10000 116 70-130117 1 81000013500 25100 25300

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/26/2013 04:58 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22397
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174758

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 04/24/13 10:38
Antimony ug/L ND 1.0 04/24/13 10:38
Arsenic ug/L ND 1.0 04/24/13 10:38
Barium ug/L 0.085J 1.0 04/24/13 10:38
Beryllium ug/L ND 0.50 04/24/13 10:38
Cadmium ug/L ND 0.50 04/24/13 10:38
Chromium ug/L ND 1.0 04/24/13 10:38
Cobalt ug/L ND 1.0 04/24/13 10:38
Copper ug/L ND 1.0 04/24/13 10:38
Iron ug/L ND 50.0 04/24/13 10:38
Lead ug/L 0.035J 1.0 04/24/13 10:38
Manganese ug/L ND 1.0 04/24/13 10:38
Molybdenum ug/L ND 1.0 04/24/13 10:38
Nickel ug/L ND 1.0 04/24/13 10:38
Selenium ug/L ND 1.0 04/24/13 10:38
Silver ug/L ND 0.50 04/24/13 10:38
Thallium ug/L ND 1.0 04/24/13 10:38
Vanadium ug/L ND 1.0 04/24/13 10:38
Zinc ug/L ND 10.0 04/24/13 10:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174759LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 10001000 100 85-115
Antimony ug/L 41.340 103 85-115
Arsenic ug/L 41.540 104 85-115
Barium ug/L 40.840 102 85-115
Beryllium ug/L 40.140 100 85-115
Cadmium ug/L 40.840 102 85-115
Chromium ug/L 41.640 104 85-115
Cobalt ug/L 40.840 102 85-115
Copper ug/L 41.240 103 85-115
Iron ug/L 10101000 101 85-115
Lead ug/L 39.240 98 85-115
Manganese ug/L 41.240 103 85-115
Molybdenum ug/L 40.940 102 85-115
Nickel ug/L 41.740 104 85-115
Selenium ug/L 41.340 103 85-115
Silver ug/L 20.120 100 85-115
Thallium ug/L 39.440 99 85-115
Vanadium ug/L 41.940 105 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174759LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 106100 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1174760MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142915002

1174761

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 90 70-13093 2 20100077.8 983 1010
Antimony ug/L 40 101 70-130102 1 20400.20J 40.7 41.2
Arsenic ug/L 40 104 70-130105 1 20400.21J 41.9 42.2
Barium ug/L 40 98 70-130100 1 204018.4 57.6 58.4
Beryllium ug/L 40 90 70-13090 0 20400.12J 36.0 36.0
Cadmium ug/L 40 98 70-130100 1 20409.0 48.2 48.8
Chromium ug/L 40 98 70-13099 0 20400.70J 40.1 40.1
Cobalt ug/L 40 95 70-13095 0 20400.53J 38.6 38.6
Copper ug/L 40 91 70-13093 1 204013.6 50.0 50.6
Iron ug/L 1000 95 70-13097 1 201000969 1920 1930
Lead ug/L 40 99 70-13099 0 20402.2 41.7 41.9
Manganese ug/L 40 96 70-130103 1 2040376 415 417
Molybdenum ug/L 40 102 70-130105 2 204013.8 54.8 55.8
Nickel ug/L 40 94 70-13094 1 20403.0 40.7 40.5
Selenium ug/L 40 105 70-130106 1 2040ND 42.1 42.3
Silver ug/L 20 93 70-13094 1 2020ND 18.6 18.8
Thallium ug/L 40 101 70-130102 1 2040ND 40.6 40.9
Vanadium ug/L 40 102 70-130102 0 20400.17J 40.9 41.1
Zinc ug/L 100 91 70-130106 1 201001600 1690 1710
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22396
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174752

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 04/24/13 11:19
Antimony, Dissolved ug/L ND 1.0 04/24/13 11:19
Arsenic, Dissolved ug/L ND 1.0 04/24/13 11:19
Barium, Dissolved ug/L ND 1.0 04/24/13 11:19
Beryllium, Dissolved ug/L ND 0.50 04/24/13 11:19
Cadmium, Dissolved ug/L ND 0.50 04/24/13 11:19
Chromium, Dissolved ug/L ND 1.0 04/24/13 11:19
Cobalt, Dissolved ug/L ND 1.0 04/24/13 11:19
Copper, Dissolved ug/L ND 1.0 04/24/13 11:19
Iron, Dissolved ug/L ND 50.0 04/24/13 11:19
Lead, Dissolved ug/L ND 1.0 04/24/13 11:19
Manganese, Dissolved ug/L ND 1.0 04/24/13 11:19
Molybdenum, Dissolved ug/L ND 1.0 04/24/13 11:19
Nickel, Dissolved ug/L ND 1.0 04/24/13 11:19
Selenium, Dissolved ug/L ND 1.0 04/24/13 11:19
Silver, Dissolved ug/L ND 0.50 04/24/13 11:19
Thallium, Dissolved ug/L ND 1.0 04/24/13 11:19
Vanadium, Dissolved ug/L ND 1.0 04/24/13 11:19
Zinc, Dissolved ug/L ND 10.0 04/24/13 11:19

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174753LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9861000 99 85-115
Antimony, Dissolved ug/L 40.540 101 85-115
Arsenic, Dissolved ug/L 40.740 102 85-115
Barium, Dissolved ug/L 39.940 100 85-115
Beryllium, Dissolved ug/L 40.240 101 85-115
Cadmium, Dissolved ug/L 40.440 101 85-115
Chromium, Dissolved ug/L 40.840 102 85-115
Cobalt, Dissolved ug/L 39.840 100 85-115
Copper, Dissolved ug/L 39.840 99 85-115
Iron, Dissolved ug/L 10001000 100 85-115
Lead, Dissolved ug/L 38.740 97 85-115
Manganese, Dissolved ug/L 40.540 101 85-115
Molybdenum, Dissolved ug/L 40.640 102 85-115
Nickel, Dissolved ug/L 40.140 100 85-115
Selenium, Dissolved ug/L 41.040 103 85-115
Silver, Dissolved ug/L 19.920 99 85-115
Thallium, Dissolved ug/L 38.640 97 85-115
Vanadium, Dissolved ug/L 41.140 103 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174753LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 105100 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1174754MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60142915002

1174755

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13091 1 201000ND 921 912
Antimony, Dissolved ug/L 40 101 70-130101 0 20400.18J 40.6 40.7
Arsenic, Dissolved ug/L 40 103 70-130104 1 2040ND 41.4 41.6
Barium, Dissolved ug/L 40 98 70-13097 1 204018.8 58.2 57.7
Beryllium, Dissolved ug/L 40 92 70-13091 1 2040ND 36.9 36.4
Cadmium, Dissolved ug/L 40 99 70-13099 0 20408.3 47.7 47.8
Chromium, Dissolved ug/L 40 98 70-13098 0 20400.67J 40.1 40.0
Cobalt, Dissolved ug/L 40 95 70-13094 1 20400.46J 38.4 38.2
Copper, Dissolved ug/L 40 91 70-13091 0 20401.1 37.4 37.4
Iron, Dissolved ug/L 1000 96 70-13095 1 2010007.6J 968 962
Lead, Dissolved ug/L 40 99 70-13098 0 20400.073J 39.6 39.4
Manganese, Dissolved ug/L 40 103 70-13098 0 2040352 394 392
Molybdenum, Dissolved ug/L 40 103 70-130104 0 204013.8 55.2 55.4
Nickel, Dissolved ug/L 40 94 70-13093 1 20402.8 40.5 40.2
Selenium, Dissolved ug/L 40 107 70-130105 2 2040ND 42.8 42.0
Silver, Dissolved ug/L 20 93 70-13092 1 2020ND 18.6 18.5
Thallium, Dissolved ug/L 40 101 70-130101 0 2040ND 40.5 40.5
Vanadium, Dissolved ug/L 40 102 70-130101 1 2040ND 41.0 40.5
Zinc, Dissolved ug/L 100 93 70-13093 0 201001420 1510 1510
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40871
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60142915001, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1173514

Associated Lab Samples: 60142915001, 60142915003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 04/24/13 15:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1173515LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 204198 103 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142895002
1173516SAMPLE DUPLICATE:

BOD, 5 day mg/L 32.7 D629 1724.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24401
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1175333

Associated Lab Samples: 60142915001, 60142915002, 60142915003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 04/24/13 09:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1175334LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1175335MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

5078973006

1175336

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 50 81 61-11993 4 1050107 148 154
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24377
EPA 350.1

EPA 350.1
350.1 Ammonia

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174618

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Matrix: Water

Analyzed

Nitrogen, Ammonia mg/L ND 0.10 04/23/13 10:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174619LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Ammonia mg/L 2.12 105 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1174620MATRIX SPIKE SAMPLE:
MSSpike

Result
60142864002

Nitrogen, Ammonia mg/L 1.8 M12 89 90-110ND

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1174621MATRIX SPIKE SAMPLE:
MSSpike

Result
60142868001

Nitrogen, Ammonia mg/L 1.92 95 90-110ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142870001
1174622SAMPLE DUPLICATE:

Nitrogen, Ammonia mg/L ND 18ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24415
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, preserved

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1176003

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L 0.015J 0.10 04/25/13 15:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1176004LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/L 2.12 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1176005MATRIX SPIKE SAMPLE:
MSSpike

Result
60142499004

Nitrogen, NO2 plus NO3 mg/L 20.110 100 90-11010.1

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1176007MATRIX SPIKE SAMPLE:
MSSpike

Result
60142499006

Nitrogen, NO2 plus NO3 mg/L 39.520 97 90-11020.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142499005
1176006SAMPLE DUPLICATE:

Nitrogen, NO2 plus NO3 mg/L 1.5 1 131.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24359
EPA 365.4

EPA 365.4
365.4 Phosphorus

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1174184

Associated Lab Samples: 60142915001, 60142915002, 60142915003, 60142915004

Matrix: Water

Analyzed

Phosphorus mg/L ND 0.10 04/22/13 13:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1174185LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/L 2.12 105 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1174186MATRIX SPIKE SAMPLE:
MSSpike

Result
60142655003

Phosphorus mg/L 2.22 110 90-1100.021J

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1174187MATRIX SPIKE SAMPLE:
MSSpike

Result
60142915001

Phosphorus mg/L 2.02 100 90-110ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60142599001
1174188SAMPLE DUPLICATE:

Phosphorus mg/L 0.35 7 100.37
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24425
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60142915001, 60142915003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1176254

Associated Lab Samples: 60142915001, 60142915003

Matrix: Water

Analyzed

Total Organic Carbon mg/L 0.21J 1.0 04/25/13 17:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1176255LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 5.35 106 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1176623MATRIX SPIKE SAMPLE:
MSSpike

Result
60142915001

Total Organic Carbon mg/L 5.55 99 80-1200.57J

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60143070001
1176624SAMPLE DUPLICATE:

Total Organic Carbon mg/L 4.0 8 254.4
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QUALIFIERS

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60142915
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60142915001 MPRP/22398 ICP/17808ROCK DRAIN IN 130418 EPA 200.7 EPA 200.7
60142915002 MPRP/22398 ICP/17808ROCK DRAIN MP 130418 EPA 200.7 EPA 200.7
60142915003 MPRP/22398 ICP/17808WETLAND OUT 130418 EPA 200.7 EPA 200.7

60142915001 MPRP/22395 ICP/17809ROCK DRAIN IN 130418 EPA 200.7 EPA 200.7
60142915002 MPRP/22395 ICP/17809ROCK DRAIN MP 130418 EPA 200.7 EPA 200.7
60142915003 MPRP/22395 ICP/17809WETLAND OUT 130418 EPA 200.7 EPA 200.7

60142915001 MPRP/22397 ICPM/2209ROCK DRAIN IN 130418 EPA 200.8 EPA 200.8
60142915002 MPRP/22397 ICPM/2209ROCK DRAIN MP 130418 EPA 200.8 EPA 200.8
60142915003 MPRP/22397 ICPM/2209WETLAND OUT 130418 EPA 200.8 EPA 200.8

60142915001 MPRP/22396 ICPM/2210ROCK DRAIN IN 130418 EPA 200.8 EPA 200.8
60142915002 MPRP/22396 ICPM/2210ROCK DRAIN MP 130418 EPA 200.8 EPA 200.8
60142915003 MPRP/22396 ICPM/2210WETLAND OUT 130418 EPA 200.8 EPA 200.8

60142915001 WET/40871 WET/40963ROCK DRAIN IN 130418 SM 5210B SM 5210B
60142915003 WET/40871 WET/40963WETLAND OUT 130418 SM 5210B SM 5210B

60142915001 WETA/24401ROCK DRAIN IN 130418 EPA 300.0
60142915002 WETA/24401ROCK DRAIN MP 130418 EPA 300.0
60142915003 WETA/24401WETLAND OUT 130418 EPA 300.0

60142915001 WETA/24377ROCK DRAIN IN 130418 EPA 350.1
60142915002 WETA/24377ROCK DRAIN MP 130418 EPA 350.1
60142915003 WETA/24377WETLAND OUT 130418 EPA 350.1
60142915004 WETA/24377WETLAND MP 130418 EPA 350.1

60142915001 WETA/24415ROCK DRAIN IN 130418 EPA 353.2
60142915002 WETA/24415ROCK DRAIN MP 130418 EPA 353.2
60142915003 WETA/24415WETLAND OUT 130418 EPA 353.2
60142915004 WETA/24415WETLAND MP 130418 EPA 353.2

60142915001 WETA/24359ROCK DRAIN IN 130418 EPA 365.4
60142915002 WETA/24359ROCK DRAIN MP 130418 EPA 365.4
60142915003 WETA/24359WETLAND OUT 130418 EPA 365.4
60142915004 WETA/24359WETLAND MP 130418 EPA 365.4

60142915001 WETA/24425ROCK DRAIN IN 130418 SM 5310C
60142915003 WETA/24425WETLAND OUT 130418 SM 5310C
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~ eAnalytical • 
l>Y\all'Wf,JH f:l"!l/b ~O,trt 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJQ#:60142915 
I\ 111\\ 1111 \\111111 1\1 
60142915 

Courier: Fed Ex 0 UPS !)( USPS 0 Client 0 Commercial 0 Pace 0 Other 0 

Yestf Tracking#: 1Z 733 Wi>7 22 100b 031& Pace Shipping Label Used? No 0 Pro· Name: 

Custody Seal on Cooler/~ox Present: Yes p No O Seals intact: Yes;z{ No 0 

Packing Material: Bubble a p D Bubble Bags~ Foam D None D Other~~/(., 

Thermometer Used: -11 / T-194 Type of Ice: 8 Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: s-i 
(circle one) 

,~ate and initials ~e7qn examining 
contents: "' / - -11 

,emoeratL1 re should be above lreezina to 6°C I 

Chain of Custodv oresent: i;ives ONo ON/A 1. 

Chain of Custody filled out: / ftes ONo ON/A 12 . 
I 

Chain of Custodv relinauished . ,)'.'.!'Yes ONo ON/A 3. 
I -

Samoler name & sianature on COC : ,Aves ONo ON/A 14. 
/ 

Samples arrived within holdinQ time: ;6ves ONo ON/A 5. -
$hort Hold Time analyses (<72hr): ~es ONo ON/A 6 12.ob ,I AJ 1,-,h ,vZ. 

Rush Turn Around Time requested: 0Yes ,e'INo ON/A i7 

Sufficient volume: ¢'ves ONo O N/A 8. 
7 

Correct containers used: ,Jlfves D No ON/A 

Pace containers used: c;.l'Yes ONo ON/A 9 . 
/ 

ONo ON/A Containers intact: jZlYes 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo J1'N/A 11 

0No
1 

%N1A 
-

Filtered volume received for dissolved tests? 0Yes 12 

Sample labels match COC: pves ONo ON/A 

Includes date/time/lD/analvses Matrix: wT 13. -
IA II containers needing preservation have been checked. ,J'.lves ONo ON/A 

ll\11 containers needing preservation are found to be in 
/ves ONo ON/A ~ompliance with EPA recommendation. 14. 

Exceptions: VOA, coliform , TOC , O&G, WI-ORO (water), 
0Yes .J'.f'No 

Initial when ~ot # of added 
IP henolics ivomc leted reservative 
!Trip Blank present: Oves 0No /JN/A 

Pace Trio Blank lot# (if purchased): 15 
Headspace in VOA vials ( >6mm) 0Yes 0No /JN/A 

16 

Project sampled in USDA Reaulated Area: 0Yes 0No ¢NIA 17. List State: 
I .. 

Client Not1f1cat1on/ Resolution: Copy COC to Chen\? Y / N Field Data Required? Y / N 

Person Contacted 

Comments/ Resolution 

DatefTime: 

Project Manager Review: __ _ (VVJ.J ___ f]f~~l'--t!--M,---,~,...~ ..... --

emp Log Record start and finish times 
hen unpacking cooler, if >20 min, 

echeck sample temps. 

Start: 

End 

Tern 

II 
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' I\ {' C\ t f\\ ..._\ I J / - \ 

J\l\i~r.ii'd ___ _,.--a-,.-o-,a._,).ory Management Program La,.,,..) Chain of Custody Record Pa!f- _:_l_ ot_~_ 

CPmpany BP/ARCProjectName: Rico-Argentine Mine Site ReqDueDate(mm/dd/yy): -------- Ru~_JAT: Yes '{.. No ~ 
0 A BP affiliated company BP/ARC Facility No: Lab Work Order Number: lo l:i \ L-\ 'Uil~ _j/.~ ~ 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine Consultant/Contractor: AMEC E&I, Inc. 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 Consultant/Contractor Project No: SA11161302.200A 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 !Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Lab Phone: (913) 563-1407 California Global ID No.: NA Consultant/Contractor PM: Marc Lombardi 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: DOOML--0003 (WR 262026) Phone: 916-636-3200 

Lab Bottle Order No: NA Accounting Mode: Provision X OOC-BU OOC-RM Email Report/EDD To: lynda.lombardi@amec.com 

Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor -
BP/ARC EBM: Anthony Brown Mabix No. Containers / Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 114-22a~no Standard .....x__ 
I!! 

EBMEmail: anthony.brown@bp.com QI Full Data Package _ C: ,~, s 
C: 0) "' I§ b,,4-0 s .s ~- -I-0 0 0 

~ -:$" 0 C: C: iii' iii' ~f 1] :2 ~ ! Cle! fl Cle! 0 0 -~ ./ Lab ::, I "'0 .; C:. [J --~ ~ Comments Sample Description Date Time :2 c:r 8. E ·8 .;, 0 IO IO 

~ --:r No. ::i .!! N s~ :i: :i: ~ 
::, $ I~ 6 ~ ! 

0 ... ~ z 
I!! 0 0 

QI • QI • ~ ~ J~$ i~ (/J 

ij 
Nole: If sample not a>llecled, indicate "No - .l!! ]i :::i: g :::i: g -o 

~~ ~ Sample" in commenlS and ~!&-since out - a. CJ) u ,l!! 0 0 0 i s ~ ... 
{= C N :z 

~~ i5 µI - <'> 0 0 mid initial 8lfy preprinted sample desaiption. 
lV..'1tv\ < ::, J: J: J: al !:I,! I- Ill 7- :::i: 

,JJ, R0t"'Q(l.J\1tJ \f'll,,Q<\, 'i)1 -\ l "'.)j ,; ~ 'i- I-<; X . \ 1 ...... ,., )( X x X y. Y-. X '/._ J-("° Dissolved metals are field filtered. /µ( ti(")~ \i,;-~·.12 11!,0 F ,'J'- ....... I.; 1~('2 U }l, P': -.J 

I 1 R cc ~ .. J)12,A, tJ ff\P'\ 7:>o 4 l t, ··1 
,, 

I 6 
., ,r .J. rx x \" ,,'\ >( UJ;,, i0Lt~ \ i 2') X. I ·7 J- Y· ):.., 

i I I 

~ w"" X'J ~~Ni:)t\\\\~c-4-1 f, .1, 4 ·:x L 
,~ 

i\ .} u /' X 'x X )( >( )<: rx Metals are: ca, K. Na, Mg (E200.7); {JI)_ 
l~ / l.) \\ s-c 1,v' J }- l/ f 

i ~"''~~~"' \3 0411') 4 ,~1,1:, 12")-.;- x !) : J ·"' rt i IX >< rv Ag,Al,As,Ba,Be,Cd,Co,C~Cu,Fe~ \.1, '.'.) 
( Mn, Mo, Ni, Pb, sb, Se, 11, V, Zn (E200.B) 

l*t:; \)\1'u \\,\~~ -
ru\v..t-J~ 

"' 
i ,.. I\, ., [) ~ Relinquished By / Affiliation Date Time _ ¥cepted By / Affiliation Date Time Sampler's Name: ,~~l"'",''1 i_; .... :-,. ;'\ - . 

'-/"'1, ... 11 : ~ \~Jvb\J\ (/ I lfY\'\ y ( " 1'/1d,., 12-(lJJ ~ Yf1q (O'fo Sampler's Company: . • ~ L,., j I 

~ ,J.0\ Ship Date: --4 l t '{) I , ~ L D I ., // , { 

Shipment Method: 
u 

\ \ 
Shipment Tracking No: \1: :)-7> l, 1,J ~ 1"'" j_. -L- 1 , )' JI., D ..... ; ".? 
Special Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In Place: ff~/ No I Temp Blank: ~) No Cooler Temp on Receipt i -"l... ·ftc) ,,I Trip Blank: Yes/ ~ I . MSIMSD Sample Submitted: Yes ~ 

-= DDIADr'> I .un rnr- Oa'U' 11Z: n41ft41"')t\fta 
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May 21, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60143945

60143945
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on May 04, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 34
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CERTIFICATIONS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 2 of 34
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SAMPLE SUMMARY

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60143945001 NERD2A130502 Water 05/02/13 13:20 05/04/13 09:05

60143945002 SWRD1C130502 Water 05/02/13 13:15 05/04/13 09:05

60143945003 MIDRD130502 Water 05/02/13 13:30 05/04/13 09:05

60143945004 P9W1A130503 Water 05/03/13 10:30 05/04/13 09:05

60143945005 P9W2A130503 Water 05/03/13 11:00 05/04/13 09:05

60143945006 P9W3A130503 Water 05/03/13 11:10 05/04/13 09:05

60143945007 P9W1B130503 Water 05/03/13 11:20 05/04/13 09:05

60143945008 P9W2B130503 Water 05/03/13 11:25 05/04/13 09:05

60143945009 P9W3B130503 Water 05/03/13 11:30 05/04/13 09:05

60143945010 P9W1C130503 Water 05/03/13 11:35 05/04/13 09:05

60143945011 P9W2C130503 Water 05/03/13 11:40 05/04/13 09:05

60143945012 P9W3C130503 Water 05/03/13 11:45 05/04/13 09:05

60143945013 P9W1D130503 Water 05/03/13 11:55 05/04/13 09:05

60143945014 P9W2D130503 Water 05/03/13 12:00 05/04/13 09:05

60143945015 P9W3D130503 Water 05/03/13 12:05 05/04/13 09:05

60143945016 NERD2A130502 LEACHATE Water 05/02/13 13:20 05/04/13 09:05

60143945017 SWRD1C130502 LEACHATE Water 05/02/13 13:15 05/04/13 09:05

60143945018 MIDRD130502 LEACHATE Water 05/02/13 13:15 05/04/13 09:05

60143945019 P9W1A130503 LEACHATE Water 05/03/13 10:30 05/04/13 09:05

60143945020 P9W2A130503 LEACHATE Water 05/03/13 11:00 05/04/13 09:05

60143945021 P9W3A130503 LEACHATE Water 05/03/13 11:10 05/04/13 09:05

60143945022 P9W1B130503 LEACHATE Water 05/03/13 11:20 05/04/13 09:05

60143945023 P9W2B130503 LEACHATE Water 05/03/13 11:25 05/04/13 09:05

60143945024 P9W3B130503 LEACHATE Water 05/03/13 11:30 05/04/13 09:05

60143945025 P9W1C130503 LEACHATE Water 05/03/13 11:35 05/04/13 09:05

60143945026 P9W2C130503 LEACHATE Water 05/03/13 11:40 05/04/13 09:05

60143945027 P9W3C130503 LEACHATE Water 05/03/13 11:45 05/04/13 09:05

60143945028 P9W2D130503 LEACHATE Water 05/03/13 12:00 05/04/13 09:05

60143945029 P9W3D130503 LEACHATE Water 05/03/13 12:05 05/04/13 09:05

60143945030 P9W1D130503 LEACHATE Water 05/03/13 11:55 05/04/13 09:05

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
ReportedAnalysts

60143945016 NERD2A130502 LEACHATE EPA 6010 19NDJ

60143945017 SWRD1C130502 LEACHATE EPA 6010 19NDJ

60143945018 MIDRD130502 LEACHATE EPA 6010 19NDJ

60143945019 P9W1A130503 LEACHATE EPA 6010 19JGP

60143945020 P9W2A130503 LEACHATE EPA 6010 19JGP

60143945021 P9W3A130503 LEACHATE EPA 6010 19JGP

60143945022 P9W1B130503 LEACHATE EPA 6010 19JGP

60143945023 P9W2B130503 LEACHATE EPA 6010 19JGP

60143945024 P9W3B130503 LEACHATE EPA 6010 19JGP

60143945025 P9W1C130503 LEACHATE EPA 6010 19JGP

60143945026 P9W2C130503 LEACHATE EPA 6010 19JGP

60143945027 P9W3C130503 LEACHATE EPA 6010 19JGP

60143945028 P9W2D130503 LEACHATE EPA 6010 19JGP

60143945029 P9W3D130503 LEACHATE EPA 6010 19JGP

60143945030 P9W1D130503 LEACHATE EPA 6010 19JGP

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 6010

Date: May 21, 2013

Description: 6010 MET ICP

General Information:
15 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/22623
B: Analyte was detected in the associated method blank.

• BLANK for HBN 290241 [MPRP/226  (Lab ID: 1184804)
• Chromium

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/22681
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60143945019

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1187454)

• Molybdenum
• Thallium

• MSD  (Lab ID: 1187455)
• Thallium

QC Batch: MPRP/22623
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60143945016

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1184807)

• Copper

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 6010

Date: May 21, 2013

Description: 6010 MET ICP

Additional Comments:
Analyte Comments:

QC Batch: MPRP/22623
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• MIDRD130502 LEACHATE  (Lab ID: 60143945018)
• Antimony
• Selenium

• NERD2A130502 LEACHATE  (Lab ID: 60143945016)
• Antimony
• Selenium

• SWRD1C130502 LEACHATE  (Lab ID: 60143945017)
• Antimony
• Selenium
• Thallium

QC Batch: MPRP/22681
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• P9W1A130503 LEACHATE  (Lab ID: 60143945019)
• Selenium

• P9W1B130503 LEACHATE  (Lab ID: 60143945022)
• Selenium

• P9W1C130503 LEACHATE  (Lab ID: 60143945025)
• Selenium

• P9W1D130503 LEACHATE  (Lab ID: 60143945030)
• Selenium

• P9W2A130503 LEACHATE  (Lab ID: 60143945020)
• Selenium

• P9W2B130503 LEACHATE  (Lab ID: 60143945023)
• Selenium

• P9W2C130503 LEACHATE  (Lab ID: 60143945026)
• Selenium

• P9W2D130503 LEACHATE  (Lab ID: 60143945028)
• Selenium

• P9W3A130503 LEACHATE  (Lab ID: 60143945021)
• Selenium

• P9W3B130503 LEACHATE  (Lab ID: 60143945024)
• Selenium

• P9W3C130503 LEACHATE  (Lab ID: 60143945027)
• Selenium

• P9W3D130503 LEACHATE  (Lab ID: 60143945029)
• Selenium

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: NERD2A130502
LEACHATE

Lab ID: 60143945016 Collected: 05/02/13 13:20 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 18300 ug/L 05/17/13 11:26 7429-90-5 M605/16/13 16:45750 166 10
Antimony ND ug/L 05/17/13 13:28 7440-36-0 D305/16/13 16:4520.0 9.2 2
Arsenic 54.0 ug/L 05/17/13 13:28 7440-38-205/16/13 16:4520.0 9.2 2
Barium 4840 ug/L 05/17/13 11:26 7440-39-305/16/13 16:45100 4.0 10
Beryllium 7.0 ug/L 05/21/13 10:04 7440-41-705/16/13 16:451.0 0.13 1
Cadmium 602 ug/L 05/17/13 11:26 7440-43-905/16/13 16:4550.0 25.0 10
Chromium 60.0J ug/L 05/17/13 12:02 7440-47-3 B05/16/13 16:45100 12.4 20
Cobalt 478 ug/L 05/17/13 11:26 7440-48-405/16/13 16:4550.0 5.4 10
Copper 1940 ug/L 05/21/13 10:04 7440-50-8 M105/16/13 16:4510.0 2.7 1
Iron 80800 ug/L 05/17/13 11:26 7439-89-6 M605/16/13 16:45500 116 10
Lead 1480 ug/L 05/17/13 11:26 7439-92-105/16/13 16:4550.0 24.5 10
Manganese 276000 ug/L 05/17/13 12:02 7439-96-5 M605/16/13 16:45100 9.8 20
Molybdenum 165 ug/L 05/17/13 13:28 7439-98-705/16/13 16:4540.0 3.4 2
Nickel 567 ug/L 05/17/13 11:26 7440-02-005/16/13 16:4550.0 7.1 10
Selenium ND ug/L 05/17/13 12:02 7782-49-2 D3,M605/16/13 16:45300 84.8 20
Silver 35.1 ug/L 05/21/13 10:04 7440-22-405/16/13 16:457.0 1.1 1
Thallium 298 ug/L 05/17/13 13:28 7440-28-005/16/13 16:4540.0 8.3 2
Vanadium 789 ug/L 05/17/13 12:02 7440-62-205/16/13 16:45200 22.6 20
Zinc 95300 ug/L 05/17/13 11:26 7440-66-6 M605/16/13 16:45500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: SWRD1C130502
LEACHATE

Lab ID: 60143945017 Collected: 05/02/13 13:15 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 11500 ug/L 05/17/13 11:39 7429-90-505/16/13 16:45750 166 10
Antimony ND ug/L 05/17/13 11:39 7440-36-0 D305/16/13 16:45100 46.2 10
Arsenic 18.9J ug/L 05/17/13 13:40 7440-38-205/16/13 16:4520.0 9.2 2
Barium 1030 ug/L 05/17/13 11:39 7440-39-305/16/13 16:45100 4.0 10
Beryllium 3.9J ug/L 05/17/13 16:11 7440-41-705/16/13 16:455.0 0.65 5
Cadmium 176 ug/L 05/17/13 11:39 7440-43-905/16/13 16:4550.0 25.0 10
Chromium 20.2J ug/L 05/17/13 11:39 7440-47-3 B05/16/13 16:4550.0 6.2 10
Cobalt 139 ug/L 05/17/13 11:39 7440-48-405/16/13 16:4550.0 5.4 10
Copper 456 ug/L 05/17/13 16:11 7440-50-805/16/13 16:4550.0 13.4 5
Iron 28900 ug/L 05/17/13 11:39 7439-89-605/16/13 16:45500 116 10
Lead 211 ug/L 05/17/13 11:39 7439-92-105/16/13 16:4550.0 24.5 10
Manganese 60800 ug/L 05/17/13 11:39 7439-96-505/16/13 16:4550.0 4.9 10
Molybdenum 68.8 ug/L 05/17/13 13:40 7439-98-705/16/13 16:4540.0 3.4 2
Nickel 131 ug/L 05/17/13 11:39 7440-02-005/16/13 16:4550.0 7.1 10
Selenium ND ug/L 05/17/13 11:39 7782-49-2 D305/16/13 16:45150 42.4 10
Silver 7.0J ug/L 05/17/13 13:40 7440-22-405/16/13 16:4514.0 2.1 2
Thallium ND ug/L 05/17/13 13:40 7440-28-0 D305/16/13 16:4540.0 8.3 2
Vanadium 76.9J ug/L 05/17/13 11:39 7440-62-205/16/13 16:45100 11.3 10
Zinc 31100 ug/L 05/17/13 11:39 7440-66-605/16/13 16:45500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 8 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: MIDRD130502 LEACHATE Lab ID: 60143945018 Collected: 05/02/13 13:15 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 13400 ug/L 05/17/13 11:42 7429-90-505/16/13 16:45750 166 10
Antimony ND ug/L 05/17/13 11:42 7440-36-0 D305/16/13 16:45100 46.2 10
Arsenic 14.0J ug/L 05/17/13 13:44 7440-38-205/16/13 16:4520.0 9.2 2
Barium 1510 ug/L 05/17/13 11:42 7440-39-305/16/13 16:45100 4.0 10
Beryllium 17.8 ug/L 05/17/13 16:14 7440-41-705/16/13 16:455.0 0.65 5
Cadmium 538 ug/L 05/17/13 11:42 7440-43-905/16/13 16:4550.0 25.0 10
Chromium 16.6J ug/L 05/17/13 11:42 7440-47-3 B05/16/13 16:4550.0 6.2 10
Cobalt 424 ug/L 05/17/13 11:42 7440-48-405/16/13 16:4550.0 5.4 10
Copper 3000 ug/L 05/17/13 16:14 7440-50-805/16/13 16:4550.0 13.4 5
Iron 157000 ug/L 05/17/13 11:42 7439-89-605/16/13 16:45500 116 10
Lead 1630 ug/L 05/17/13 11:42 7439-92-105/16/13 16:4550.0 24.5 10
Manganese 182000 ug/L 05/17/13 11:42 7439-96-505/16/13 16:4550.0 4.9 10
Molybdenum 148 ug/L 05/17/13 13:44 7439-98-705/16/13 16:4540.0 3.4 2
Nickel 181 ug/L 05/17/13 11:42 7440-02-005/16/13 16:4550.0 7.1 10
Selenium ND ug/L 05/17/13 11:42 7782-49-2 D305/16/13 16:45150 42.4 10
Silver 36.4 ug/L 05/17/13 13:44 7440-22-405/16/13 16:4514.0 2.1 2
Thallium 32.2J ug/L 05/17/13 13:44 7440-28-005/16/13 16:4540.0 8.3 2
Vanadium 170 ug/L 05/17/13 11:42 7440-62-205/16/13 16:45100 11.3 10
Zinc 106000 ug/L 05/17/13 11:42 7440-66-605/16/13 16:45500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 9 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W1A130503 LEACHATE Lab ID: 60143945019 Collected: 05/03/13 10:30 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 255000 ug/L 05/16/13 11:44 7429-90-5 M605/15/13 17:50750 166 10
Antimony 66.7 ug/L 05/16/13 13:34 7440-36-005/15/13 17:5030.0 13.9 3
Arsenic 90.4 ug/L 05/16/13 13:34 7440-38-205/15/13 17:5030.0 13.7 3
Barium 7080 ug/L 05/16/13 11:44 7440-39-305/15/13 17:50100 4.0 10
Beryllium 52.3 ug/L 05/16/13 11:44 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 449 ug/L 05/16/13 11:44 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 300 ug/L 05/16/13 11:44 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 414 ug/L 05/16/13 11:44 7440-48-405/15/13 17:5050.0 5.4 10
Copper 4170 ug/L 05/16/13 11:44 7440-50-805/15/13 17:50100 26.7 10
Iron 1440000 ug/L 05/16/13 11:44 7439-89-6 M605/15/13 17:50500 116 10
Lead 23700 ug/L 05/16/13 11:44 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 42900 ug/L 05/16/13 11:44 7439-96-5 M605/15/13 17:5050.0 4.9 10
Molybdenum 49.7J ug/L 05/16/13 13:34 7439-98-7 M105/15/13 17:5060.0 5.1 3
Nickel 775 ug/L 05/16/13 11:44 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:34 7782-49-2 D305/15/13 17:5045.0 12.7 3
Silver 151 ug/L 05/16/13 13:34 7440-22-405/15/13 17:5021.0 3.2 3
Thallium 22.1J ug/L 05/16/13 13:34 7440-28-0 M105/15/13 17:5060.0 12.4 3
Vanadium 935 ug/L 05/16/13 11:44 7440-62-205/15/13 17:50100 11.3 10
Zinc 58100 ug/L 05/16/13 11:44 7440-66-6 M605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 10 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W2A130503 LEACHATE Lab ID: 60143945020 Collected: 05/03/13 11:00 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 151000 ug/L 05/16/13 11:53 7429-90-505/15/13 17:50750 166 10
Antimony 25.1 ug/L 05/16/13 13:02 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 41.0 ug/L 05/16/13 13:02 7440-38-205/15/13 17:5020.0 9.2 2
Barium 5680 ug/L 05/16/13 11:53 7440-39-305/15/13 17:50100 4.0 10
Beryllium 20.7 ug/L 05/16/13 11:53 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 132 ug/L 05/16/13 11:53 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 194 ug/L 05/16/13 11:53 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 226 ug/L 05/16/13 11:53 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1840 ug/L 05/16/13 11:53 7440-50-805/15/13 17:50100 26.7 10
Iron 668000 ug/L 05/16/13 11:53 7439-89-605/15/13 17:50500 116 10
Lead 3010 ug/L 05/16/13 11:53 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 13600 ug/L 05/16/13 11:53 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 148 ug/L 05/16/13 13:02 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 510 ug/L 05/16/13 11:53 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:02 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 24.4 ug/L 05/16/13 13:02 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 17.2J ug/L 05/16/13 13:02 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 892 ug/L 05/16/13 11:53 7440-62-205/15/13 17:50100 11.3 10
Zinc 22000 ug/L 05/16/13 11:53 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 11 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W3A130503 LEACHATE Lab ID: 60143945021 Collected: 05/03/13 11:10 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 147000 ug/L 05/16/13 11:55 7429-90-505/15/13 17:50750 166 10
Antimony 25.6 ug/L 05/16/13 13:04 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 53.7 ug/L 05/16/13 13:04 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6220 ug/L 05/16/13 11:55 7440-39-305/15/13 17:50100 4.0 10
Beryllium 19.4 ug/L 05/16/13 11:55 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 102 ug/L 05/16/13 11:55 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 313 ug/L 05/16/13 11:55 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 203 ug/L 05/16/13 11:55 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1710 ug/L 05/16/13 11:55 7440-50-805/15/13 17:50100 26.7 10
Iron 611000 ug/L 05/16/13 11:55 7439-89-605/15/13 17:50500 116 10
Lead 2100 ug/L 05/16/13 11:55 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 12000 ug/L 05/16/13 11:55 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 69.8 ug/L 05/16/13 13:04 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 487 ug/L 05/16/13 11:55 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:04 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 18.3 ug/L 05/16/13 13:04 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 15.0J ug/L 05/16/13 13:04 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 864 ug/L 05/16/13 11:55 7440-62-205/15/13 17:50100 11.3 10
Zinc 15400 ug/L 05/16/13 11:55 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 12 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W1B130503 LEACHATE Lab ID: 60143945022 Collected: 05/03/13 11:20 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 170000 ug/L 05/16/13 11:57 7429-90-505/15/13 17:50750 166 10
Antimony 20.5 ug/L 05/16/13 13:06 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 76.3 ug/L 05/16/13 13:06 7440-38-205/15/13 17:5020.0 9.2 2
Barium 5410 ug/L 05/16/13 11:57 7440-39-305/15/13 17:50100 4.0 10
Beryllium 23.6 ug/L 05/16/13 11:57 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 154 ug/L 05/16/13 11:57 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 269 ug/L 05/16/13 11:57 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 239 ug/L 05/16/13 11:57 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1890 ug/L 05/16/13 11:57 7440-50-805/15/13 17:50100 26.7 10
Iron 725000 ug/L 05/16/13 11:57 7439-89-605/15/13 17:50500 116 10
Lead 2570 ug/L 05/16/13 11:57 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 13400 ug/L 05/16/13 11:57 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 302 ug/L 05/16/13 13:06 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 546 ug/L 05/16/13 11:57 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:06 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 27.3 ug/L 05/16/13 13:06 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 20.2J ug/L 05/16/13 13:06 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 834 ug/L 05/16/13 11:57 7440-62-205/15/13 17:50100 11.3 10
Zinc 27500 ug/L 05/16/13 11:57 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 13 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W2B130503 LEACHATE Lab ID: 60143945023 Collected: 05/03/13 11:25 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 176000 ug/L 05/16/13 12:00 7429-90-505/15/13 17:50750 166 10
Antimony 37.6 ug/L 05/16/13 13:09 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 57.2 ug/L 05/16/13 13:09 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6220 ug/L 05/16/13 12:00 7440-39-305/15/13 17:50100 4.0 10
Beryllium 25.1 ug/L 05/16/13 12:00 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 162 ug/L 05/16/13 12:00 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 234 ug/L 05/16/13 12:00 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 248 ug/L 05/16/13 12:00 7440-48-405/15/13 17:5050.0 5.4 10
Copper 2070 ug/L 05/16/13 12:00 7440-50-805/15/13 17:50100 26.7 10
Iron 740000 ug/L 05/16/13 12:00 7439-89-605/15/13 17:50500 116 10
Lead 2340 ug/L 05/16/13 12:00 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 14400 ug/L 05/16/13 12:00 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 189 ug/L 05/16/13 13:09 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 571 ug/L 05/16/13 12:00 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:09 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 18.3 ug/L 05/16/13 13:09 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 22.7J ug/L 05/16/13 13:09 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 868 ug/L 05/16/13 12:00 7440-62-205/15/13 17:50100 11.3 10
Zinc 26500 ug/L 05/16/13 12:00 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 14 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W3B130503 LEACHATE Lab ID: 60143945024 Collected: 05/03/13 11:30 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 161000 ug/L 05/16/13 12:06 7429-90-505/15/13 17:50750 166 10
Antimony 16.9J ug/L 05/16/13 13:17 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 37.1 ug/L 05/16/13 13:17 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6110 ug/L 05/16/13 12:06 7440-39-305/15/13 17:50100 4.0 10
Beryllium 23.6 ug/L 05/16/13 12:06 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 192 ug/L 05/16/13 12:06 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 199 ug/L 05/16/13 12:06 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 247 ug/L 05/16/13 12:06 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1520 ug/L 05/16/13 12:06 7440-50-805/15/13 17:50100 26.7 10
Iron 657000 ug/L 05/16/13 12:06 7439-89-605/15/13 17:50500 116 10
Lead 2290 ug/L 05/16/13 12:06 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 11300 ug/L 05/16/13 12:06 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 182 ug/L 05/16/13 13:17 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 557 ug/L 05/16/13 12:06 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:17 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 13.5J ug/L 05/16/13 13:17 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 19.4J ug/L 05/16/13 13:17 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 813 ug/L 05/16/13 12:06 7440-62-205/15/13 17:50100 11.3 10
Zinc 35100 ug/L 05/16/13 12:06 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 15 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W1C130503 LEACHATE Lab ID: 60143945025 Collected: 05/03/13 11:35 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 159000 ug/L 05/16/13 12:09 7429-90-505/15/13 17:50750 166 10
Antimony 30.5 ug/L 05/16/13 13:20 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 54.3 ug/L 05/16/13 13:20 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6240 ug/L 05/16/13 12:09 7440-39-305/15/13 17:50100 4.0 10
Beryllium 21.2 ug/L 05/16/13 12:09 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 121 ug/L 05/16/13 12:09 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 293 ug/L 05/16/13 12:09 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 233 ug/L 05/16/13 12:09 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1920 ug/L 05/16/13 12:09 7440-50-805/15/13 17:50100 26.7 10
Iron 813000 ug/L 05/16/13 12:09 7439-89-605/15/13 17:50500 116 10
Lead 2800 ug/L 05/16/13 12:09 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 15600 ug/L 05/16/13 12:09 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 79.5 ug/L 05/16/13 13:20 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 509 ug/L 05/16/13 12:09 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:20 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 32.7 ug/L 05/16/13 13:20 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 23.3J ug/L 05/16/13 13:20 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 842 ug/L 05/16/13 12:09 7440-62-205/15/13 17:50100 11.3 10
Zinc 21600 ug/L 05/16/13 12:09 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 16 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W2C130503 LEACHATE Lab ID: 60143945026 Collected: 05/03/13 11:40 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 177000 ug/L 05/16/13 12:11 7429-90-505/15/13 17:50750 166 10
Antimony 20.8 ug/L 05/16/13 13:22 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 51.6 ug/L 05/16/13 13:22 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6890 ug/L 05/16/13 12:11 7440-39-305/15/13 17:50100 4.0 10
Beryllium 27.8 ug/L 05/16/13 12:11 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 131 ug/L 05/16/13 12:11 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 208 ug/L 05/16/13 12:11 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 251 ug/L 05/16/13 12:11 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1610 ug/L 05/16/13 12:11 7440-50-805/15/13 17:50100 26.7 10
Iron 882000 ug/L 05/16/13 12:11 7439-89-605/15/13 17:50500 116 10
Lead 3490 ug/L 05/16/13 12:11 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 14800 ug/L 05/16/13 12:11 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 54.5 ug/L 05/16/13 13:22 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 563 ug/L 05/16/13 12:11 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:22 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 31.9 ug/L 05/16/13 13:22 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 26.8J ug/L 05/16/13 13:22 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 919 ug/L 05/16/13 12:11 7440-62-205/15/13 17:50100 11.3 10
Zinc 23600 ug/L 05/16/13 12:11 7440-66-605/15/13 17:50500 33.3 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 17 of 34



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W3C130503 LEACHATE Lab ID: 60143945027 Collected: 05/03/13 11:45 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 182000 ug/L 05/16/13 12:13 7429-90-505/15/13 17:50750 166 10
Antimony 12.9J ug/L 05/16/13 13:24 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 67.4 ug/L 05/16/13 13:24 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6340 ug/L 05/16/13 12:13 7440-39-305/15/13 17:50100 4.0 10
Beryllium 24.0 ug/L 05/16/13 12:13 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 148 ug/L 05/16/13 12:13 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 288 ug/L 05/16/13 12:13 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 256 ug/L 05/16/13 12:13 7440-48-405/15/13 17:5050.0 5.4 10
Copper 2220 ug/L 05/16/13 12:13 7440-50-805/15/13 17:50100 26.7 10
Iron 809000 ug/L 05/16/13 12:13 7439-89-605/15/13 17:50500 116 10
Lead 3350 ug/L 05/16/13 12:13 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 13800 ug/L 05/16/13 12:13 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 242 ug/L 05/16/13 13:24 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 589 ug/L 05/16/13 12:13 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:24 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 24.0 ug/L 05/16/13 13:24 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 17.5J ug/L 05/16/13 13:24 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 914 ug/L 05/16/13 12:13 7440-62-205/15/13 17:50100 11.3 10
Zinc 27000 ug/L 05/16/13 12:13 7440-66-605/15/13 17:50500 33.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W2D130503 LEACHATE Lab ID: 60143945028 Collected: 05/03/13 12:00 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 208000 ug/L 05/16/13 12:15 7429-90-505/15/13 17:50750 166 10
Antimony 28.1 ug/L 05/16/13 13:27 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 71.1 ug/L 05/16/13 13:27 7440-38-205/15/13 17:5020.0 9.2 2
Barium 8820 ug/L 05/16/13 12:15 7440-39-305/15/13 17:50100 4.0 10
Beryllium 27.2 ug/L 05/16/13 12:15 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 136 ug/L 05/16/13 12:15 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 250 ug/L 05/16/13 12:15 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 294 ug/L 05/16/13 12:15 7440-48-405/15/13 17:5050.0 5.4 10
Copper 2280 ug/L 05/16/13 12:15 7440-50-805/15/13 17:50100 26.7 10
Iron 963000 ug/L 05/16/13 12:15 7439-89-605/15/13 17:50500 116 10
Lead 3610 ug/L 05/16/13 12:15 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 25000 ug/L 05/16/13 12:15 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 49.1 ug/L 05/16/13 13:27 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 641 ug/L 05/16/13 12:15 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:27 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 32.4 ug/L 05/16/13 13:27 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 23.5J ug/L 05/16/13 13:27 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 1090 ug/L 05/16/13 12:15 7440-62-205/15/13 17:50100 11.3 10
Zinc 19100 ug/L 05/16/13 12:15 7440-66-605/15/13 17:50500 33.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W3D130503 LEACHATE Lab ID: 60143945029 Collected: 05/03/13 12:05 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 159000 ug/L 05/16/13 12:17 7429-90-505/15/13 17:50750 166 10
Antimony 27.3 ug/L 05/16/13 13:29 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 44.8 ug/L 05/16/13 13:29 7440-38-205/15/13 17:5020.0 9.2 2
Barium 6280 ug/L 05/16/13 12:17 7440-39-305/15/13 17:50100 4.0 10
Beryllium 24.5 ug/L 05/16/13 12:17 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 134 ug/L 05/16/13 12:17 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 396 ug/L 05/16/13 12:17 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 286 ug/L 05/16/13 12:17 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1890 ug/L 05/16/13 12:17 7440-50-805/15/13 17:50100 26.7 10
Iron 966000 ug/L 05/16/13 12:17 7439-89-605/15/13 17:50500 116 10
Lead 3000 ug/L 05/16/13 12:17 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 15600 ug/L 05/16/13 12:17 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 42.0 ug/L 05/16/13 13:29 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 546 ug/L 05/16/13 12:17 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:29 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 30.1 ug/L 05/16/13 13:29 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 30.8J ug/L 05/16/13 13:29 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 1020 ug/L 05/16/13 12:17 7440-62-205/15/13 17:50100 11.3 10
Zinc 21600 ug/L 05/16/13 12:17 7440-66-605/15/13 17:50500 33.3 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Sample: P9W1D130503 LEACHATE Lab ID: 60143945030 Collected: 05/03/13 11:55 Received: 05/04/13 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Aluminum 216000 ug/L 05/16/13 12:20 7429-90-505/15/13 17:50750 166 10
Antimony 40.0 ug/L 05/16/13 13:31 7440-36-005/15/13 17:5020.0 9.2 2
Arsenic 45.3 ug/L 05/16/13 13:31 7440-38-205/15/13 17:5020.0 9.2 2
Barium 7210 ug/L 05/16/13 12:20 7440-39-305/15/13 17:50100 4.0 10
Beryllium 27.2 ug/L 05/16/13 12:20 7440-41-705/15/13 17:5010.0 1.3 10
Cadmium 137 ug/L 05/16/13 12:20 7440-43-905/15/13 17:5050.0 25.0 10
Chromium 304 ug/L 05/16/13 12:20 7440-47-305/15/13 17:5050.0 6.2 10
Cobalt 268 ug/L 05/16/13 12:20 7440-48-405/15/13 17:5050.0 5.4 10
Copper 1980 ug/L 05/16/13 12:20 7440-50-805/15/13 17:50100 26.7 10
Iron 1170000 ug/L 05/16/13 12:20 7439-89-605/15/13 17:50500 116 10
Lead 3810 ug/L 05/16/13 12:20 7439-92-105/15/13 17:5050.0 24.5 10
Manganese 19100 ug/L 05/16/13 12:20 7439-96-505/15/13 17:5050.0 4.9 10
Molybdenum 25.0J ug/L 05/16/13 13:31 7439-98-705/15/13 17:5040.0 3.4 2
Nickel 568 ug/L 05/16/13 12:20 7440-02-005/15/13 17:5050.0 7.1 10
Selenium ND ug/L 05/16/13 13:31 7782-49-2 D305/15/13 17:5030.0 8.5 2
Silver 31.9 ug/L 05/16/13 13:31 7440-22-405/15/13 17:5014.0 2.1 2
Thallium 31.7J ug/L 05/16/13 13:31 7440-28-005/15/13 17:5040.0 8.3 2
Vanadium 1150 ug/L 05/16/13 12:20 7440-62-205/15/13 17:50100 11.3 10
Zinc 22200 ug/L 05/16/13 12:20 7440-66-605/15/13 17:50500 33.3 10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22623
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60143945016, 60143945017, 60143945018

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1184804

Associated Lab Samples: 60143945016, 60143945017, 60143945018

Matrix: Water

Analyzed

Aluminum ug/L ND 75.0 05/17/13 11:23
Antimony ug/L ND 10.0 05/17/13 11:23
Arsenic ug/L ND 10.0 05/17/13 11:23
Barium ug/L ND 10.0 05/17/13 11:23
Beryllium ug/L ND 1.0 05/21/13 09:58
Cadmium ug/L ND 5.0 05/17/13 11:23
Chromium ug/L 0.63J 5.0 05/17/13 11:23
Cobalt ug/L ND 5.0 05/17/13 11:23
Copper ug/L ND 10.0 05/21/13 09:58
Iron ug/L ND 50.0 05/17/13 11:23
Lead ug/L ND 5.0 05/17/13 11:23
Manganese ug/L ND 5.0 05/17/13 11:23
Molybdenum ug/L ND 20.0 05/17/13 11:23
Nickel ug/L ND 5.0 05/17/13 11:23
Selenium ug/L ND 15.0 05/17/13 11:23
Silver ug/L ND 7.0 05/21/13 09:58
Thallium ug/L ND 20.0 05/17/13 11:23
Vanadium ug/L ND 10.0 05/17/13 11:23
Zinc ug/L ND 50.0 05/17/13 11:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1184805LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 920010000 92 80-120
Antimony ug/L 8641000 86 80-120
Arsenic ug/L 8581000 86 80-120
Barium ug/L 8661000 87 80-120
Beryllium ug/L 9921000 99 80-120
Cadmium ug/L 8731000 87 80-120
Chromium ug/L 9181000 92 80-120
Cobalt ug/L 8941000 89 80-120
Copper ug/L 9631000 96 80-120
Iron ug/L 893010000 89 80-120
Lead ug/L 9151000 92 80-120
Manganese ug/L 9141000 91 80-120
Molybdenum ug/L 8901000 89 80-120
Nickel ug/L 9131000 91 80-120
Selenium ug/L 8641000 86 80-120
Silver ug/L 470500 94 80-120
Thallium ug/L 9111000 91 80-120
Vanadium ug/L 8951000 89 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1184805LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 9351000 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1184806MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60143945016

1184807

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L M610000 134 75-125150 5 201000018300 31800 33400
Antimony ug/L 1000 77 75-12576 1 201000ND 766 756
Arsenic ug/L 1000 102 75-125104 2 20100054.0 1070 1100
Barium ug/L 1000 90 75-12593 0 2010004840 5740 5770
Beryllium ug/L 1000 95 75-12594 2 2010007.0 962 946
Cadmium ug/L 1000 87 75-12588 1 201000602 1470 1490
Chromium ug/L 1000 90 75-12591 0 20100060.0J 965 966
Cobalt ug/L 1000 87 75-12589 1 201000478 1340 1360
Copper ug/L M11000 119 75-125129 3 2010001940 3120 3220
Iron ug/L M610000 65 75-125105 4 201000080800 87300 91300
Lead ug/L 1000 86 75-12589 1 2010001480 2330 2370
Manganese ug/L M61000 60 75-1250 0 201000276000 277000 276000
Molybdenum ug/L 1000 100 75-125103 2 201000165 1170 1200
Nickel ug/L 1000 88 75-12590 2 201000567 1440 1470
Selenium ug/L M61000 30 75-12525 201000ND 301 258J
Silver ug/L 500 97 75-125103 6 2050035.1 521 552
Thallium ug/L 1000 82 75-12592 9 201000298 1120 1220
Vanadium ug/L 1000 88 75-12588 0 201000789 1660 1670
Zinc ug/L M61000 9 75-12572 1 20100095300 95400 96000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22681
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60143945019, 60143945020, 60143945021, 60143945022, 60143945023, 60143945024, 60143945025,
60143945026, 60143945027, 60143945028, 60143945029, 60143945030

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1187452

Associated Lab Samples: 60143945019, 60143945020, 60143945021, 60143945022, 60143945023, 60143945024, 60143945025,
60143945026, 60143945027, 60143945028, 60143945029, 60143945030

Matrix: Water

Analyzed

Aluminum ug/L ND 75.0 05/16/13 11:40
Antimony ug/L ND 10.0 05/16/13 11:40
Arsenic ug/L ND 10.0 05/16/13 11:40
Barium ug/L ND 10.0 05/16/13 11:40
Beryllium ug/L ND 1.0 05/16/13 11:40
Cadmium ug/L ND 5.0 05/16/13 11:40
Chromium ug/L ND 5.0 05/16/13 11:40
Cobalt ug/L ND 5.0 05/16/13 11:40
Copper ug/L ND 10.0 05/16/13 11:40
Iron ug/L ND 50.0 05/16/13 11:40
Lead ug/L 3.0J 5.0 05/16/13 11:40
Manganese ug/L ND 5.0 05/16/13 11:40
Molybdenum ug/L ND 20.0 05/16/13 11:40
Nickel ug/L 0.95J 5.0 05/16/13 11:40
Selenium ug/L ND 15.0 05/16/13 11:40
Silver ug/L ND 7.0 05/16/13 11:40
Thallium ug/L ND 20.0 05/16/13 11:40
Vanadium ug/L ND 10.0 05/16/13 11:40
Zinc ug/L ND 50.0 05/16/13 11:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1187453LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 1030010000 103 80-120
Antimony ug/L 10201000 102 80-120
Arsenic ug/L 9861000 99 80-120
Barium ug/L 9831000 98 80-120
Beryllium ug/L 10101000 101 80-120
Cadmium ug/L 9971000 100 80-120
Chromium ug/L 10101000 101 80-120
Cobalt ug/L 10201000 102 80-120
Copper ug/L 9831000 98 80-120
Iron ug/L 1000010000 100 80-120
Lead ug/L 10301000 103 80-120
Manganese ug/L 10201000 102 80-120
Molybdenum ug/L 10201000 102 80-120
Nickel ug/L 10401000 104 80-120
Selenium ug/L 10201000 102 80-120
Silver ug/L 498500 100 80-120
Thallium ug/L 10401000 104 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1187453LABORATORY CONTROL SAMPLE:
LCSSpike

Vanadium ug/L 10001000 100 80-120
Zinc ug/L 10401000 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1187454MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60143945019

1187455

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L M610000 230 75-125249 1 2010000255000 278000 280000
Antimony ug/L 1000 78 75-12581 3 20100066.7 850 880
Arsenic ug/L 1000 79 75-12580 1 20100090.4 879 889
Barium ug/L 1000 101 75-125104 0 2010007080 8090 8120
Beryllium ug/L 1000 94 75-12594 0 20100052.3 997 994
Cadmium ug/L 1000 91 75-12592 1 201000449 1360 1370
Chromium ug/L 1000 91 75-12593 1 201000300 1210 1230
Cobalt ug/L 1000 91 75-12591 0 201000414 1330 1320
Copper ug/L 1000 92 75-12595 1 2010004170 5090 5120
Iron ug/L M610000 530 75-125420 1 2010000144000

0
1490000 1480000

Lead ug/L 1000 77 75-12593 1 20100023700 24500 24600
Manganese ug/L M61000 88 75-125138 1 20100042900 43800 44200
Molybdenum ug/L M11000 74 75-12576 2 20100049.7J 795 808
Nickel ug/L 1000 92 75-12594 1 201000775 1700 1710
Selenium ug/L 1000 76 75-12580 6 201000ND 756 800
Silver ug/L 500 79 75-12580 1 20500151 546 550
Thallium ug/L M11000 67 75-12568 2 20100022.1J 690 702
Vanadium ug/L 1000 91 75-12593 1 201000935 1850 1860
Zinc ug/L M61000 116 75-125160 1 20100058100 59200 59700
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QUALIFIERS

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60143945
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60143945016 MPRP/22623 ICP/17979NERD2A130502 LEACHATE EPA 3010 EPA 6010
60143945017 MPRP/22623 ICP/17979SWRD1C130502 LEACHATE EPA 3010 EPA 6010
60143945018 MPRP/22623 ICP/17979MIDRD130502 LEACHATE EPA 3010 EPA 6010

60143945019 MPRP/22681 ICP/17969P9W1A130503 LEACHATE EPA 3010 EPA 6010
60143945020 MPRP/22681 ICP/17969P9W2A130503 LEACHATE EPA 3010 EPA 6010
60143945021 MPRP/22681 ICP/17969P9W3A130503 LEACHATE EPA 3010 EPA 6010
60143945022 MPRP/22681 ICP/17969P9W1B130503 LEACHATE EPA 3010 EPA 6010
60143945023 MPRP/22681 ICP/17969P9W2B130503 LEACHATE EPA 3010 EPA 6010
60143945024 MPRP/22681 ICP/17969P9W3B130503 LEACHATE EPA 3010 EPA 6010
60143945025 MPRP/22681 ICP/17969P9W1C130503 LEACHATE EPA 3010 EPA 6010
60143945026 MPRP/22681 ICP/17969P9W2C130503 LEACHATE EPA 3010 EPA 6010
60143945027 MPRP/22681 ICP/17969P9W3C130503 LEACHATE EPA 3010 EPA 6010
60143945028 MPRP/22681 ICP/17969P9W2D130503 LEACHATE EPA 3010 EPA 6010
60143945029 MPRP/22681 ICP/17969P9W3D130503 LEACHATE EPA 3010 EPA 6010
60143945030 MPRP/22681 ICP/17969P9W1D130503 LEACHATE EPA 3010 EPA 6010

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 05/21/2013 04:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 27 of 34



Page 28 of 34

I 

I 

I 
I 
I 

I 

I 

I 

I 

I] 

I 

• Pace Analytical 
www.pace!abs co111 

Pace Analytical Services, Inc. 
9608 Loiret Blvd. 

Lenexa, KS 66219 

Phone: 913.599.5665 
Fax: 913.599.1759 

AMEC Leaching Log 

Analyst T i~ 1 D AMEC SOP 7.0, Revision 0: Rock Drain Matrix 

Date: S /I'>" I IJ. G AMEC SOP 8.0, Revision 0: Wetland Organic Matrix 

Batch: 

Hydroxylamine ID: tJ ~ Acetic acid ID: Alp 

6M HCI ID: /1.'Si~-l~l./ Filter Paper ID: , f, o &. 1, H 

Theremometer ID: T- fv t+ Correction Factor: Iv Ii oc 

Temp. As-Read: I oc Corrected Temp. J oc 

Time On: 3. : I o Time Off: Lf : / 0 

Weight of sample (~) (it', l I 
Sample ID Weiqht of beaker +beaker Weight of sample Final Volume 

(a O 14 31 '-f 5 ..Doi.( * A- 10 { 1 If '20 t> 

-Oot;" /Ot>, 0 7 'Loo 

-oc, 100,4'1 )_ iO 0 

C D'l I(.? v , 7 o 2.o o 

Ort> t' loc~45 ?-- 0 0 

Do~ IO o. D6 1, I') (J 

OJQ Io D 61 'J. DO 

0 ,, /oO•L(O ').... \J 0 

0/ i [ bD,'t'l_ J-o o 
013 1f'v'd '1/IJ IJ /oD.~'r 1-0 0 ~ 

'""ti 14 I() D ' II 'J_o u 

~ ~ -0 /5 ..,., " , /Ob,0~ 7--oO 

' 

* J a h-P le r W&<. V ( ic.h · ~J cJ1',.-'(_( f Iv, 
~ 

I I I 

-
-

Page 6 of 10 
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• • • • 

.. ,,. 
/ Pace Analytical 

wwvv. pace/abs. 00111 

Pace Analytical Services, Inc. 
9608 Loiret Blvd. 

Lenexa, KS 66219 

Phone: 913.599.5665 
Fax: 913.599. 1759 

AMEC Leaching Log 

\PS 0 AMEC SOP 7.0, Revision 0: Rock Drain Matrix Analyst 

Date: 5 / t b / , 3 D AMEC SOP 8.0, Revision 0: Wetland Organic Matrix 

Batch: ?-. J-l 1-3 

Hydroxylamine ID: ~~o I Acetic acid ID: (o fj_ Ji 
6M HCI ID: ~A Filter Paper ID: tJA 

Theremometer ID: T- J7 5 Correction Factor: 0 oc 
Temp. As-Read: Ks oc Corrected Temp. &s- oc 

Time On: 7:5~ Time Off: )l: 5/i' 

Weight of sample (_9) I\ J 

Sample ID Weight of beaker +beaker Weight of sample Final Volume 

lo b I 4 ~ c; 4 5' -001 * ,\ 21) o, S5 ,~ 
lo o I '-f 1 c;, uJt,- ....,oo 1- 2.o'J..,'t'f ,~ 
L0 1'1)tiY'5 '-01>5 ' 2,02-.1s- I 51> -

)t- Sun , o I es vvw<- We.,, ' c,, '1 etP ci ~: ree,, / LJ 
~ 

I ,J I 

~ 
.............. 

I'-...... 
~ 

~ 

' ~ 
~ 
~ r 

~ 
........... 

~ 
~ 

"' 
Page 7 of 10 
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.. 
1-::?ceAnalytical 

INWW pacs/alJS COfTI 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

-.I 

Courier: Frr1 i= v n I IPS l'.t I ISPS n r 1ient O Commercial O Pace 0 
~z 733 W!7 22 1005 644~ 

Tracking#: 12 733 W!7 22 1005 645!- Pace Shipping Label Used? 

lJQ#:60143945 
II I llll 111111111111111 
60143945 

Other 0 

Yes4" No 0 

IOotional 

Proj Due Date 

Proj Name 

Custody Seal on Coofer/Box Present: "Yes P No D Seals intact Yes}] No 0 

Packing Material: Bubble Wrap Cl Bubble Bags O .,...,--~rn O None)'.'.] Other 0 

Thermometer Used: -11 / T-194 Type of Ice:~ Blue None O Samples received on ice, cooling process has be.gun 

Cooler Temperature : '2 -~/ ~- z 1c1rcle one) 
Dale and initials of person examining 
contents: n_v <- '11 "? 

Temperature should be above Freez'Tna to 6°C I I 

Chain of Custody present: ytves ONo ONIA 1 

Chain of Custodv filled out: ~Yes ONo ON/A ~ 

Chain of Custody relinquished : 
1 

pves ONo ON/A 3 

Sampler name & siqnature on COC hves ONo ON/A ~ 

Samples arrived within holding time: "/Jves ONo ON/A 5. 

Short Hold Time analyses (<72hr): 0Yes ¢No ONIA 6 

Rush Turn Around Time requested: 0Yes ,;z(No ON/A 7. 

Sufficient volume: izl'ves ONo ON/A 8., 

Correct containers used pves ONo O N/A 

Pace containers used: rives ONo O N/A 9 

Containers intact: 
1
,efves ONo ON/A 10 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes 0No ,,6NtA 11 

Filtered volume received for dissolved tests? 0Yes 0No,/6N/A 12 

Sample labels match COC: fes ONo ON/A 

Includes date/time/ID/analyses Matrix· tJ L 13. 

~II containers needing preservation have been checked UY-es C!No I.NfA 
All conla iners needing preservation are found to be in 

DYes 0 N0N/A compliance with EPA recommendation 14 

Exceptions VOA, coliform . TOC . O&G . WI-DRO (water) 
lJYes ~No 

Initial when l~ot # of added 
Phenolics completed reservative 
'Trip Blank present: 

0Yes 0No 'NIA 

Pace Trip Blank lot# (if purchased) 15 

Headspace in VOA vials ( >6mm) 0Yes ONo ?'NIA 

16 

Project sampled in USDA Reaulated Area : 0Yes ¢"No ONIA 17 List State 
( (9 Client Notification/ Resolution : Copy COC to Client? y Field Data Required? y I N 

~ 

Person Contacted 

Comments/ Resolution 

Date/Time : emp Log Record start and finish times 
hen unpacking cooler. 1f >20 min. 

recheck sample temps 

ProJect Manager Review --~--~---=-'-f~YJ ... 1 ... \AJ~----- Date 
1 I .5j:ili3 

I 

C, ~ Start 

End . 

Tern 

F-KS-C-004-Rev 2. 04December2012 
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· ~laotic IChfield 
Laboratory Management Program LaMP Chain of Custody Record Page ___k_ ot ~ 

~ompany 
0 A BP affillated compariy 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt: UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _L OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers I Preservative 

EBM Phone: 714-228-6770 
~ ., 

EBM Email: anthony.brown@bp.com C: 
]! 
C: 
0 

(.) 

0 .,, 
ffi .,, 

Lab ·5 .0 ~ Sample Description Date Time :E CT 8. E No. 0 :::; :::, a, - (IJ z "' en ~ > ~ 0 0 - .!!l ! Cl. ·o ~ 
~ C: <1, z u 

en <i: ::) ::c: ::c: ::c: 

Nt ~D2A-1DD5D2.. 5 2, \ '::, \010 I. \ 1 
~,Nttl \t., \'?:> 0'5t>2.- s- 1, 'It-? \')\) ~ l K 
\\'\\OR~ i?J DS\Y2...- "5 1 10 l?.>1:>0 y \ ~ 
~ \\] ! ft I ~ C '5" c 0 s ') I ·JJ I o~o '/ \ 'b<'. 
r~ l>J l lt \1.) O') Q,...~ ·i:- ' \ \U D IZL ~ _) 0 \?, I 
{Zn\\ '? A \ 0 O'S' 0 ~ 5 0 I ,1:, il\t't j, i 1< 
f 1 ~-J i ~ i,; G·S- C ?_, 5 ;_,/i ~ uw 'I- \ ';< 
r,,i\;\;, l~i') i)")"'0'~ SI?-, 1") ·111,'<( I)( \ 1/-
P(,'IL\J ~ P-- i 'l. o5 o ~ ~·/?,,'f r>i '" ' ' IL?YG \ ~ 

I . 
Sampler's Name: l-\ f,i0\I f·tti1tr1- Relinquish~ By / Affiliation 

Sampler's Company: ~~~ I l \~j\ A / lttvJ-C,L, 
\lO\ s- V • l D I 

Shipment Method: Ship Date: 1-, I '1 
_ . I 1~ ~ ~r;, \,J ,cH" ),."!.- \ Ov'> 'o l 

Sh1pmentTrackmg No: =~~ v:,Q. ";\: .,_"\.. ,nn"i' ,,, :.~~ 
~ V, 

Special Instructions: ~ ~(\-k\) ,~vv > 
THIS LINE - LAB USE ONLY: Custody Seals In Place: ~s,.I No TelT!P Blank(Yesl)NO I Cooler Temp on Receipt 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

--------,-- Rush TAT: Yes 

~ml{:l1 Lt< 
Consultant/Contractor. AMEC E&I, Inc. 

Consultant/Contractor Project No: SA 11161314.400B 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
Invoice To: BP/ARC _x_ Contractor --

Requested Analyses Report Type & QC Level 

x Standard -2L ·;:: ., 
1ii ., 
E "' 8 Full Data Package __ 

11m ~ 
.!!! 0 e:. Q. ., ~ 
::l; 0 0 0 
., le r--: ai 
-0 
.0 ~ c.. c.. 
!'lo 0 0 

Comments ~~ en en ., 
* Cl - en ~x Note: If sample not collected, indicate "No il.'i- .r::. en 

:g 1 ~~ <.) ::l; Sample" in comments and single-strike out 
(IJ in and initial any preprinted sample description. <.) 0 ., (IJ a, 

::l; <( C: -' E ...J 

IX 'I l'L /OT ~:(l Leachate according to project specific (pf 

X l'>l 'i SOPs provided. Following leachate, total {e,z,, 

X Ix h( metals are: Ag, Al, As, Ba, Be, Cd, Co, ~ 
h( I\L ~ Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb, Se, Tl, 

x ~ 'I- V,Zn 

')( ~ '{_ fl{. 

i-If-- v:. Ir 

-)'( y. ~ 01 
X 1)(-Ir< ,.i... lf,t1 

Date Time Jccepted By/ Affiliation Date Time 

6/1)/1'>) \ADD c:Pk /Z/Z-- >1'1/t~ G'i6-<{" 
, I 11 f" 

2 ·B/5-bF/C I Trip Blank: Yes /~o ) I MS/MSD Sample Submitted: Yes/ fo\ 
BP/ARC La MP COC Rev. 6 01/01/2009 



P
age 32 of 34

· ~laotic · IChfield 
Laboratory Management Program La~P Chain of Custody Record Page -1:_ of -~ 

_ompany 
0 A BP affiliated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers I Freservative 

EBM Phone: 714-228-6770 
f! 
Q) 

EBM Email: anthony.brown@bp.com C 
]i 
C 
0 
(J 

0 
,::, .8 Lab 3 ,::, 

Q) 

Sample Description Date Time ,::, r:r 8. E c! 
No. '6 ~ :::, Q) 

en - lll z "' 0 - .s! > I!:! 0 Jg - a. en c3 0 ~ ~ 0 C N . z 
en I- ::> J: J: J: 

~o\ \~ \ C.. \ 1)0 5 D-;') ~J,1' 7:> \\'';>°( X \ 11( 
. CXi 1;-J 1.. C, I r,.,;O'Su-.=-.., ; )'½Jn n4c 'i \ )/... 

~c.1 W ; l 11:, D S- O½ r 'Ji;,J ,; lll-t~ ~i I '~ '\. 

/Jo, 1 n 1 ~ fc\ \~ \ D \ ~ D5 u? "l 11<;5" I 

1-i ) \'-; "f '\{ rti 1N;\..\) \~c5 v~ ) 1,r10 I 

pch'-' ~D r7) b sc? ~/~k"' \1DS" !.{._ ~ l 

I 
/ \ J 1 ~ 
"' ' I c:I hl '?--y 

I t' 

' " 
Sampler's Name: ~3\J \'A1J(~v (' . Re9_nqulshec By I Affiliation 

" AvvW.,, Sampler's Company: t\\\~1:L l~L\~ l...1 I i 

\\.\)~ Ship Date:l7 ,,.,., \ \ l"r') 
y . I 

~ I 

Shipment Method: 
I 

I 
I I I 

Shipment Tracking No: 
"'}{,~ 

,//,, 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

________ Rush TAT: Yes 

uuM1,"t< 
No X 

ConsultanVContractor. AMEC E&I, Inc. 

ConsultanVContractor Project No: SA11161314.400B 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.tombardi@amec.com --
Invoice To: BP/ARC _x_ Contractor --

Requested Analyses Report Type & QC Level 

x Standard _x_ ·c 
ffl oi 

E Full Data Package -"' 8 .!! ai !:' 
.!!! 0 e;. Q. Q) ... 
:i, 0 O 0 
CJ S2 ,....: a:i 
:0 ~ 0. 0.. 
"'0 0 0 Comments -gi (/) (/) 

~ Cl) .!! .!! 0 ~- ~)( 
., Cl) Note: Tf sample not collected, indicale ·No 
.c. 

~ Sample" ln comments and single-strike Oil! "' 0 :s 0 ,::, Q) 

"' and Initial any preprinted sample description . ~] 
., ., 

Q) ~ E _, :E 

K (' /.. . [() mo ... Leachate according to project specific 

be x_ \/.. 1 SOPs provided. Following leachate, total 

X 1x_· '/.. metals are: Ag, Al, As, Ba, Be, Cd, Co, 

I~ f-. If- Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb, Se, Tl, 

Y-- Y- )( V, Zn 

1' r-{. b( V 

---,_ ------.,/'ccepted By I Afflilation Date Time Date Time 
I 

if,ln !-J ~,,"7 HlW ,-Ou d/o~ 
.....,. ,T V' 

I I I ., ., 

Special Instructions: ~ , o(.Oy?L. 
Trip Blank: Yes/~ I MS/MSD Sample Submitted: Yes ,(FQ) 

THIS LINE - LAB USE ONLY: Custody Seals In Place~/ No I Temp Blan~/ No Cooler Temp on Receipt: 7..,g,_/ J-·l °F/C 
a cull' or 1 •••a rnr D .... o ~ n"' ln4 ,.,nna 

t (0 

~l 

G 
(/ 

{} 

ll 
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· ~laatic IChfield _ompany 
Laboratory Management Program LaMP Chain of Custody Record 
BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Faclllty No: 

Page_.k_of '7---

0 A BP affiliated company 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

________ Rush TAT: Yes No X 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine ConsLrltanVCorr.raclor. AMEC E&I, Inc. 
lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 ConsultanVContractor Project No: SA11161314,400B 
lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 
lab Phone: (913) 563-1407 California Global ID No.: NA ConsultanVContractor PM: Marc Lombardi 
Lab Shipping Accnt: UPS#733W87 Enfos Proposal No: DOOML-0003 (WR 262026) Phone: 916-636-3200 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU OOC-RM -- Email ReporVEDD To: lynda.lombardi@amec.com --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No_ Containers/ Preservative Requested Analyses Report Type & QC level 
EBMPhone: 714-228-6770 x' Standard _x___ ·c ~ .. 1ii .. "' E Ful\ Data Package __ 
EBMEmail: anthony.brown@bp.com C 

'I' 8 :§ ., _ 
Cl -co e. C ,SO Ir 0 Cl r-" -(.) ::;,,o o 0 

0 <O • c,; .!!! a,... -c ~ 1 
..O .,.-ll. a_ Lab ·5 °' 0 0 0 I> 
0~ Comments 

Sample Description Date Time -c !Z c5 E U) U) No. ~ -' a. :, ., Jg U) 
., 

.l!! C U) - ~ z "' 0 ill - ~x "' U) Note: If sample not colleded, indicate "No - fJ iii ~ 0 ., 
U"C -5 ~ Sample" In comments and singl<>-strike out a. U) u :g ~ ·o 

~ 0 C z i~ "' C/J end initial any preprinted sample desaiplion. ~ I- ~ £ :r :r ., 
::;; U) 

<( C -' E -' . 

~-!"E ~\.12.Pt lbt/5DL 5 '2, 111' \1JW 'l \ ·t l'X l'X ~ 
,.......,. 

Leachate according to project specific 

.Li\~ t'O \t,\~ 05"'b-Z.... '5 1., l? \7.JiY- I)( \ K X 'X ~ ~ SOPs provided. Fol\owing leachate, total 

~\ \{f(t() io (Y0,Y2_. -5 7, 10 t?/)D y I ~ X x· ~ ~ metals are: Ag, Al, As, Ba, Be, Cd, Co, 

~ \\] i (t \1.iC1 \) ? ) 
l~ ? l ,, /U°'.:'.'.,U 'I \ V h( ~ -rf Cr, Cu. Fe, Mn, Mo, Ni, Pb, Sb, Se, Tl , ,) 

V11
1 ~\.\ Ht 10 o '5 o-:-) . 1::- 0 I 7, lie o IZf ) )< ;( ~ 'I.- V,Zn .) 

(rn;~ -~ A I 0 0'5 O ? ) 5 ?:, I 11, lli Ctt. •i \ 11< )( ~~ '/-.. I 

f 'h--lir, i"' t,S-0?:> -~ 0/i 'J., ii '2,.0 "I- 1 '>( j:. ..:l_ b(. ·~'ibzd CCX.. 5 b/i3 
Vil\,~ 10 i~ G"S" G ·') 5 ?--, I'>) \11.-< ·'J._ \ ~ I )< ~ :f.- ' SoP-lCo ;~ m:1:.. rr,:,J rtK 

~:$('.by- ~ ·y__ ·' ~ -~ ~ 1)( o~,c.,1i-P~·hJ 'i ~ i 'J, D5D ~ ( l?J 
'"' 

.IL?:>0 \ ' I ' -
~0{~\1 ~ A-1 l t'.{2-- Relinquish1d By/ Afflllatfon Date Time Accepted By/ Affiliation Date Time Sampler's Name: ·, 

Sample~s Company: 
0y'\\iyiu_. 

I lhJl11 ( / I !r-tvl-C.L,. 5/1-i/1->i ·1A0D 
5)·:-i 

v· 'l D l I I 
Shipment Method: \L()\ Ship Date: 117:i 

. . , 1-i:-~1,-;, \,,J ,..'H· l,').... I Cll-'> 'I, L{,i&, 
ShrpmentTracking No: -..i_ '<-·,,:, ,.:, {I.~ -, -.. 1 ~ " < 1 • .:j ,.; l.n 

Specfal Instructions: 0n;-- Pii'IW \t'::\) R-0{;' ~ '_.; I 

THIS LINE - LAB USE ONLY: Custody Seals In Place: Yes/ No Temp Blank: Yes I No Cooler Temp on Receipt °F/C Trip Blank: Yes/ No I MSIMSD Sample Submitted: Yes I No 

BP/ARC LaMP COC Rev. 6 01/01/2009 
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· ~laatic · IChfield Laboratory Management Program Lafl!IP Chain of Custody Record Page--1:.._orZ-_ompany 
0 A BP affiliated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Faclllty No: 

Lab Na·me: Pace Analytical Laboratories, Inc. 
BP/ARC Facifity Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 
City, State, ZIP Code: Rico, Colorado 81332 

Lab PM: Heather Wilson 
Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 
California Global ID No.: NA 

lab Shipping Accnt UPS# 733W87 
Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab. Bottle Order No: NA Accounting Mode: Provision X .OOC-BU 

Other Info: WeUand Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 
EBM Phone: 714-228-6no 

EBM Email: anthony.brown@bp.com 
r! ., 
C 

s 
C 
0 

CJ 
0 

"O Lab 3 Sample Description Date Time ;g er 8. :::i No. 
~ - co - ~ > -·5 co 

~ Cl) s: 

.8 I E 
:, ., 
z "' 0 ! 

~ 0 a. Cl) c3 C £ z ::, I I 

f01 ~J l C.. I ;.JO SC~-:-'::, 1rhJ,~ l\/J< X \ .1( 
µ·1 \.·.) ·1 C i ,.. ,·<i:: 7-... . - ... .., ..,, _, .-/ ~h ,~ H4t; 1 I t 
fq \J ·; t i7:JD5.P:, 5};, ' 112.J.~ I':>( 'J°'> I i< 
f c\\,~ \ D \ 1-i 2 5 t:? "'S"h-iln I I <:S- 'I. I ~ 
r,:1 '~t) . ,, .- ()'' .• \J'-i \ ")/''~ . ") ') \..,..,'i,-1, 11.DU Y, 1 'K 

. pc, 1,,:,'.)0 I~ b Sc~ \ /·?-, /1?-, i,bs- ~ I 1--
' 1\...-1' j 

1'-\ ,, 

• [ I 
/\ I 

Sampler's Name: \-tr:llN \ 'A {, [{\G, (\. , Re9,nqulshe~ By/ Afflllatlon 

Sample(s Company: {1f(f CL 
I ' 

ShipmentMethod: \\ j}~ Ship Date:1? ~ \ \ l'V) 
' , 

ShipmentTracklng No: ~ ,/J;,. I l " 

Special Instructions: ~ - ' 0 (.C; ·y.7 {, 

THIS LINE. LAB use ONLY: Custody Seals In Place: Yes/ No Temp Brank: Yes I No Cooler Temp on Receipt 

Req Due Date (mm/ddlyy): _____ ___ RushTAT: Yes No X 
Lab Work Order Number: 

ConsultanVContrador: AMEC E&.I, Inc. 

Consultant/Contractor Project No: SA11161314.4008 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM __ Email ReporttEDD To: lynda.lombardi@amec.com 

Invoice To: BP/ARC_x_ Contractor_ 

Requested Analyses Report Type & QC Level 

Date Time 
l 

"F/C 

~r--r--.. 

Standard _x_ 

Full Data Package _ 

Comments 

Nale: Ir sample nol collected, indicate "No 
Sample" In comments and sing!e-S1rike au\ 
and initlal any preprinted sample desaipGan. 

Leachate according to project specific 

SOPs provided. Following leachate, total 

metals are: Ag, Al, As, Ba, Be, Cd, Co, 

Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb. Se, TI, 

V,Zn 

p ' 
wJAs<.d ~ '-:)/i3/ t:) 
.2)C)~ ~ O~tro,Jrl"ifo -

Accepted By / Affiliation Date Time 

T rip Blank: Yes/ No I MS/MSD Sample Submitted: Yes I No 
DO•AO.,.. I . u -o, ,,..,.,.r a-. ~ ""' '/\ 4 M l"M'la 
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July 22, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60147163

60147163
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on June 19, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 33
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CERTIFICATIONS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60147163001 ROCK DRAIN IN 130618 Water 06/18/13 12:30 06/19/13 10:30

60147163002 ROCK DRAIN MP 130618 Water 06/18/13 13:20 06/19/13 10:30

60147163003 WETLAND OUT 130618 Water 06/18/13 13:45 06/19/13 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60147163001 ROCK DRAIN IN 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60147163002 ROCK DRAIN MP 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP, SMW

EPA 200.8 19 PASI-KJGP

EPA 300.0 1 PASI-KOL

60147163003 WETLAND OUT 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP, SMW

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: July 22, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: July 22, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23144
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60147163001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1207309)

• Calcium, Dissolved
• MSD  (Lab ID: 1207310)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: July 22, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23143
B: Analyte was detected in the associated method blank.

• BLANK for HBN 295498 [MPRP/231  (Lab ID: 1207303)
• Chromium
• Iron

QC Batch: MPRP/23225
B: Analyte was detected in the associated method blank.

• BLANK for HBN 296308 [MPRP/232  (Lab ID: 1210591)
• Copper

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: July 22, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23145
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60147163002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1207314)

• Zinc, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: July 22, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: July 22, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: July 22, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130618 Lab ID: 60147163001 Collected: 06/18/13 12:30 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 246000 ug/L 06/27/13 11:59 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21600 ug/L 06/27/13 11:59 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 4240 ug/L 06/27/13 11:59 7440-09-706/20/13 10:00500 44.4 1
Sodium 12900 ug/L 06/27/13 11:59 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 256000 ug/L 07/02/13 09:55 7440-70-2 D9,M106/20/13 10:00100 10.4 1
Magnesium, Dissolved 21800 ug/L 07/01/13 15:50 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 4050 ug/L 07/02/13 09:55 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 12400 ug/L 07/02/13 09:55 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 90.0 ug/L 06/24/13 16:17 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.23J ug/L 06/24/13 16:17 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 0.18J ug/L 06/24/13 16:17 7440-38-206/20/13 10:001.0 0.050 1
Barium 20.2 ug/L 06/24/13 16:17 7440-39-306/20/13 10:001.0 0.080 1
Beryllium 0.14J ug/L 06/24/13 16:17 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 15.3 ug/L 06/24/13 16:17 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.71J ug/L 06/24/13 16:17 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 2.5 ug/L 06/24/13 16:17 7440-48-406/20/13 10:001.0 0.080 1
Copper 20.8 ug/L 06/24/13 16:17 7440-50-806/20/13 10:001.0 0.12 1
Iron 843 ug/L 06/24/13 16:17 7439-89-606/20/13 10:0050.0 3.0 1
Lead 1.6 ug/L 06/24/13 16:17 7439-92-106/20/13 10:001.0 0.030 1
Manganese 1770 ug/L 06/24/13 16:17 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 15.3 ug/L 06/24/13 16:17 7439-98-706/20/13 10:001.0 0.12 1
Nickel 2.7 ug/L 06/24/13 16:17 7440-02-006/20/13 10:001.0 0.070 1
Selenium 0.15J ug/L 06/24/13 16:17 7782-49-206/20/13 10:001.0 0.14 1
Silver 0.029J ug/L 06/24/13 16:17 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.12J ug/L 06/24/13 16:17 7440-28-006/20/13 10:001.0 0.020 1
Vanadium ND ug/L 06/24/13 16:17 7440-62-206/20/13 10:001.0 0.11 1
Zinc 2450 ug/L 06/24/13 16:17 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 12.5J ug/L 06/27/13 17:51 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.21J ug/L 06/27/13 17:51 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved 0.094J ug/L 06/27/13 17:51 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 19.3 ug/L 06/27/13 17:51 7440-39-306/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 17:51 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved 13.8 ug/L 06/27/13 17:51 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 0.79J ug/L 06/27/13 17:51 7440-47-306/20/13 10:001.0 0.070 1
Cobalt, Dissolved 2.3 ug/L 06/27/13 17:51 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 2.7 ug/L 06/27/13 17:51 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 6.0J ug/L 06/27/13 17:51 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved 0.037J ug/L 06/27/13 17:51 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 1720 ug/L 06/27/13 17:51 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 14.0 ug/L 06/27/13 17:51 7439-98-706/20/13 10:001.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130618 Lab ID: 60147163001 Collected: 06/18/13 12:30 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.9 ug/L 06/27/13 17:51 7440-02-0 D906/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 17:51 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved 0.025J ug/L 06/27/13 17:51 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.12J ug/L 06/27/13 17:51 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved ND ug/L 06/27/13 17:51 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 2070 ug/L 06/27/13 17:51 7440-66-606/20/13 10:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 06/25/13 10:2906/20/13 11:072.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 644 mg/L 06/29/13 18:39 14808-79-8100 16.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.13J mg/L 07/03/13 18:30 7440-44-00.50 0.041 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130618 Lab ID: 60147163002 Collected: 06/18/13 13:20 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 246000 ug/L 06/27/13 12:07 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21600 ug/L 06/27/13 12:07 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 4500 ug/L 06/27/13 12:07 7440-09-706/20/13 10:00500 44.4 1
Sodium 13000 ug/L 06/27/13 12:07 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 247000 ug/L 07/02/13 10:04 7440-70-2 D906/20/13 10:00100 10.4 1
Magnesium, Dissolved 21800 ug/L 07/01/13 16:04 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 4290 ug/L 07/02/13 10:04 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 12500 ug/L 07/02/13 10:04 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 13.6J ug/L 06/24/13 16:21 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.18J ug/L 06/24/13 16:21 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 0.12J ug/L 06/24/13 16:21 7440-38-206/20/13 10:001.0 0.050 1
Barium 17.7 ug/L 06/24/13 16:21 7440-39-306/20/13 10:001.0 0.080 1
Beryllium ND ug/L 06/24/13 16:21 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 3.7 ug/L 06/24/13 16:21 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.55J ug/L 06/24/13 16:21 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 0.12J ug/L 06/24/13 16:21 7440-48-406/20/13 10:001.0 0.080 1
Copper 2.2 ug/L 07/02/13 12:30 7440-50-8 B06/25/13 13:451.0 0.12 1
Iron 87.8 ug/L 06/24/13 16:21 7439-89-606/20/13 10:0050.0 3.0 1
Lead 0.32J ug/L 06/24/13 16:21 7439-92-106/20/13 10:001.0 0.030 1
Manganese 76.5 ug/L 06/24/13 16:21 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 12.9 ug/L 06/24/13 16:21 7439-98-706/20/13 10:001.0 0.12 1
Nickel ND ug/L 06/24/13 16:21 7440-02-006/20/13 10:001.0 0.070 1
Selenium ND ug/L 06/24/13 16:21 7782-49-206/20/13 10:001.0 0.14 1
Silver ND ug/L 06/24/13 16:21 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.035J ug/L 06/24/13 16:21 7440-28-006/20/13 10:001.0 0.020 1
Vanadium ND ug/L 06/24/13 16:21 7440-62-206/20/13 10:001.0 0.11 1
Zinc 688 ug/L 06/24/13 16:21 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 06/27/13 17:55 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.20J ug/L 06/27/13 17:55 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved ND ug/L 06/27/13 17:55 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 17.7 ug/L 06/27/13 17:55 7440-39-306/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 17:55 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved 3.7 ug/L 06/27/13 17:55 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 0.35J ug/L 06/27/13 17:55 7440-47-306/20/13 10:001.0 0.070 1
Cobalt, Dissolved 0.11J ug/L 06/27/13 17:55 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 0.97J ug/L 06/27/13 17:55 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 5.7J ug/L 06/27/13 17:55 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved 0.080J ug/L 06/27/13 17:55 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 69.0 ug/L 06/27/13 17:55 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 12.7 ug/L 06/27/13 17:55 7439-98-706/20/13 10:001.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130618 Lab ID: 60147163002 Collected: 06/18/13 13:20 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 06/27/13 17:55 7440-02-006/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 17:55 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved ND ug/L 06/27/13 17:55 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.038J ug/L 06/27/13 17:55 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved 0.50J ug/L 06/27/13 17:55 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 682 ug/L 06/27/13 17:55 7440-66-6 M106/20/13 10:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 625 mg/L 06/29/13 18:55 14808-79-8100 16.0 100
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130618 Lab ID: 60147163003 Collected: 06/18/13 13:45 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 241000 ug/L 06/27/13 12:10 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21700 ug/L 06/27/13 12:10 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 6380 ug/L 06/27/13 12:10 7440-09-706/20/13 10:00500 44.4 1
Sodium 14200 ug/L 06/27/13 12:10 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 251000 ug/L 07/02/13 10:06 7440-70-2 D906/20/13 10:00100 10.4 1
Magnesium, Dissolved 22400 ug/L 07/01/13 16:06 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 6090 ug/L 07/02/13 10:06 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 13500 ug/L 07/02/13 10:06 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 21.1J ug/L 06/24/13 16:37 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.16J ug/L 06/24/13 16:37 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 3.4 ug/L 06/24/13 16:37 7440-38-206/20/13 10:001.0 0.050 1
Barium 106 ug/L 06/24/13 16:37 7440-39-306/20/13 10:001.0 0.080 1
Beryllium ND ug/L 06/24/13 16:37 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 0.15J ug/L 06/24/13 16:37 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.46J ug/L 06/24/13 16:37 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 0.13J ug/L 06/24/13 16:37 7440-48-406/20/13 10:001.0 0.080 1
Copper ND ug/L 07/02/13 12:34 7440-50-806/25/13 13:451.0 0.12 1
Iron 26.7J ug/L 06/24/13 16:37 7439-89-6 B06/20/13 10:0050.0 3.0 1
Lead 0.12J ug/L 06/24/13 16:37 7439-92-106/20/13 10:001.0 0.030 1
Manganese 542 ug/L 06/24/13 16:37 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 0.57J ug/L 06/24/13 16:37 7439-98-706/20/13 10:001.0 0.12 1
Nickel ND ug/L 06/24/13 16:37 7440-02-006/20/13 10:001.0 0.070 1
Selenium ND ug/L 06/24/13 16:37 7782-49-206/20/13 10:001.0 0.14 1
Silver 0.029J ug/L 06/24/13 16:37 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.060J ug/L 06/24/13 16:37 7440-28-006/20/13 10:001.0 0.020 1
Vanadium 0.42J ug/L 06/24/13 16:37 7440-62-206/20/13 10:001.0 0.11 1
Zinc 50.2 ug/L 06/24/13 16:37 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 13.5J ug/L 06/27/13 18:12 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.15J ug/L 06/27/13 18:12 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved 3.0 ug/L 06/27/13 18:12 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 110 ug/L 06/27/13 18:12 7440-39-3 D906/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 18:12 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved ND ug/L 06/27/13 18:12 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 1.1 ug/L 06/27/13 18:12 7440-47-3 D906/20/13 10:001.0 0.070 1
Cobalt, Dissolved 0.11J ug/L 06/27/13 18:12 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 0.30J ug/L 06/27/13 18:12 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 11.6J ug/L 06/27/13 18:12 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved ND ug/L 06/27/13 18:12 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 560 ug/L 06/27/13 18:12 7439-96-5 D906/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 0.33J ug/L 06/27/13 18:12 7439-98-706/20/13 10:001.0 0.12 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130618 Lab ID: 60147163003 Collected: 06/18/13 13:45 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 06/27/13 18:12 7440-02-006/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 18:12 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved 0.028J ug/L 06/27/13 18:12 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.070J ug/L 06/27/13 18:12 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved 0.77J ug/L 06/27/13 18:12 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 1.4J ug/L 06/27/13 18:12 7440-66-606/20/13 10:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 39.8 mg/L 06/25/13 10:4406/20/13 11:282.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 423 mg/L 06/29/13 19:10 14808-79-8100 16.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 40.6 mg/L 07/03/13 18:49 7440-44-015.0 1.2 30
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23142
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207296

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Calcium ug/L ND 100 06/27/13 11:54
Magnesium ug/L ND 50.0 06/27/13 11:54
Potassium ug/L ND 500 06/27/13 11:54
Sodium ug/L 23.4J 500 06/27/13 11:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207297LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 893010000 89 85-115
Magnesium ug/L 967010000 97 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207298MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163001

1207299

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 77 70-13088 0 910000246000 254000 255000
Magnesium ug/L 10000 90 70-13094 1 91000021600 30600 30900
Potassium ug/L 10000 105 70-130105 0 7100004240 14800 14800
Sodium ug/L 10000 106 70-130106 0 81000012900 23500 23600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23144
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207307

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L 11.6J 100 07/01/13 15:46
Magnesium, Dissolved ug/L 12.9J 50.0 07/01/13 15:46
Potassium, Dissolved ug/L ND 500 07/01/13 15:46
Sodium, Dissolved ug/L ND 500 07/01/13 15:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207308LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 973010000 97 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 1030010000 103 85-115
Sodium, Dissolved ug/L 998010000 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163001

1207310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -21 70-1303 1 910000256000 254000 256000
Magnesium, Dissolved ug/L 10000 98 70-130100 1 91000021800 31600 31800
Potassium, Dissolved ug/L 10000 111 70-130103 5 7100004050 15100 14400
Sodium, Dissolved ug/L 10000 119 70-130105 6 81000012400 24200 22800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23143
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207303

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 06/24/13 16:08
Antimony ug/L ND 1.0 06/24/13 16:08
Arsenic ug/L ND 1.0 06/24/13 16:08
Barium ug/L 0.25J 1.0 06/24/13 16:08
Beryllium ug/L ND 0.50 06/24/13 16:08
Cadmium ug/L ND 0.50 06/24/13 16:08
Chromium ug/L 0.32J 1.0 06/24/13 16:08
Cobalt ug/L ND 1.0 06/24/13 16:08
Copper ug/L 0.66J 1.0 06/25/13 10:34
Iron ug/L 3.3J 50.0 06/24/13 16:08
Lead ug/L ND 1.0 06/24/13 16:08
Manganese ug/L 0.20J 1.0 06/24/13 16:08
Molybdenum ug/L ND 1.0 06/24/13 16:08
Nickel ug/L ND 1.0 06/24/13 16:08
Selenium ug/L ND 1.0 06/24/13 16:08
Silver ug/L ND 0.50 06/24/13 16:08
Thallium ug/L ND 1.0 06/24/13 16:08
Vanadium ug/L ND 1.0 06/24/13 16:08
Zinc ug/L 1.8J 10.0 06/24/13 16:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207304LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9071000 91 85-115
Antimony ug/L 36.140 90 85-115
Arsenic ug/L 37.140 93 85-115
Barium ug/L 36.440 91 85-115
Beryllium ug/L 36.740 92 85-115
Cadmium ug/L 36.240 90 85-115
Chromium ug/L 36.440 91 85-115
Cobalt ug/L 36.340 91 85-115
Copper ug/L 37.040 93 85-115
Iron ug/L 9221000 92 85-115
Lead ug/L 36.140 90 85-115
Manganese ug/L 37.340 93 85-115
Molybdenum ug/L 36.440 91 85-115
Nickel ug/L 37.140 93 85-115
Selenium ug/L 36.540 91 85-115
Silver ug/L 17.820 89 85-115
Thallium ug/L 34.640 87 85-115
Vanadium ug/L 36.840 92 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207304LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 95.1100 95 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207305MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163002

1207306

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 89 70-13090 1 20100013.6J 906 917
Antimony ug/L 40 97 70-13097 1 20400.18J 39.1 38.8
Arsenic ug/L 40 101 70-130101 0 20400.12J 40.6 40.6
Barium ug/L 40 94 70-13091 2 204017.7 55.3 54.1
Beryllium ug/L 40 88 70-13087 1 2040ND 35.2 34.9
Cadmium ug/L 40 94 70-13093 1 20403.7 41.2 41.0
Chromium ug/L 40 96 70-13096 0 20400.55J 38.8 38.8
Cobalt ug/L 40 94 70-13093 1 20400.12J 37.6 37.4
Iron ug/L 1000 94 70-13093 1 20100087.8 1030 1020
Lead ug/L 40 95 70-13095 0 20400.32J 38.3 38.2
Manganese ug/L 40 90 70-13088 1 204076.5 112 112
Molybdenum ug/L 40 101 70-130101 0 204012.9 53.3 53.2
Nickel ug/L 40 93 70-13093 0 2040ND 37.3 37.2
Selenium ug/L 40 101 70-13098 3 2040ND 40.6 39.3
Silver ug/L 20 91 70-13090 1 2020ND 18.3 18.1
Thallium ug/L 40 93 70-13092 1 20400.035J 37.4 36.9
Vanadium ug/L 40 98 70-13098 1 2040ND 39.4 39.1
Zinc ug/L 100 73 70-13070 0 20100688 761 758
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23225
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1210591

Associated Lab Samples: 60147163002, 60147163003

Matrix: Water

Analyzed

Copper ug/L 0.41J 1.0 07/02/13 12:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1210592LABORATORY CONTROL SAMPLE:
LCSSpike

Copper ug/L 40.140 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1210593MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163003

1210594

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Copper ug/L 40 94 70-13094 0 2040ND 37.4 37.6
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23145
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207311

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 06/27/13 17:43
Antimony, Dissolved ug/L ND 1.0 06/27/13 17:43
Arsenic, Dissolved ug/L ND 1.0 06/27/13 17:43
Barium, Dissolved ug/L ND 1.0 06/27/13 17:43
Beryllium, Dissolved ug/L ND 0.50 06/27/13 17:43
Cadmium, Dissolved ug/L ND 0.50 06/27/13 17:43
Chromium, Dissolved ug/L ND 1.0 06/27/13 17:43
Cobalt, Dissolved ug/L ND 1.0 06/27/13 17:43
Copper, Dissolved ug/L ND 1.0 06/27/13 17:43
Iron, Dissolved ug/L ND 50.0 06/27/13 17:43
Lead, Dissolved ug/L ND 1.0 06/27/13 17:43
Manganese, Dissolved ug/L ND 1.0 06/27/13 17:43
Molybdenum, Dissolved ug/L ND 1.0 06/27/13 17:43
Nickel, Dissolved ug/L ND 1.0 06/27/13 17:43
Selenium, Dissolved ug/L ND 1.0 06/27/13 17:43
Silver, Dissolved ug/L ND 0.50 06/27/13 17:43
Thallium, Dissolved ug/L ND 1.0 06/27/13 17:43
Vanadium, Dissolved ug/L ND 1.0 06/27/13 17:43
Zinc, Dissolved ug/L ND 10.0 06/27/13 17:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207312LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9921000 99 85-115
Antimony, Dissolved ug/L 40.240 101 85-115
Arsenic, Dissolved ug/L 39.840 100 85-115
Barium, Dissolved ug/L 39.540 99 85-115
Beryllium, Dissolved ug/L 41.140 103 85-115
Cadmium, Dissolved ug/L 40.240 100 85-115
Chromium, Dissolved ug/L 40.040 100 85-115
Cobalt, Dissolved ug/L 39.540 99 85-115
Copper, Dissolved ug/L 39.640 99 85-115
Iron, Dissolved ug/L 9901000 99 85-115
Lead, Dissolved ug/L 39.540 99 85-115
Manganese, Dissolved ug/L 40.240 100 85-115
Molybdenum, Dissolved ug/L 39.940 100 85-115
Nickel, Dissolved ug/L 40.040 100 85-115
Selenium, Dissolved ug/L 40.240 100 85-115
Silver, Dissolved ug/L 19.320 96 85-115
Thallium, Dissolved ug/L 37.440 94 85-115
Vanadium, Dissolved ug/L 39.840 100 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207312LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 103100 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207313MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163002

1207314

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13091 1 201000ND 928 919
Antimony, Dissolved ug/L 40 99 70-13098 1 20400.20J 39.7 39.4
Arsenic, Dissolved ug/L 40 102 70-130100 1 2040ND 40.7 40.2
Barium, Dissolved ug/L 40 96 70-13093 2 204017.7 56.2 55.1
Beryllium, Dissolved ug/L 40 91 70-13090 1 2040ND 36.3 36.1
Cadmium, Dissolved ug/L 40 96 70-13095 1 20403.7 41.9 41.7
Chromium, Dissolved ug/L 40 97 70-13096 1 20400.35J 39.3 38.8
Cobalt, Dissolved ug/L 40 96 70-13095 1 20400.11J 38.3 38.0
Copper, Dissolved ug/L 40 92 70-13090 2 20400.97J 37.9 37.2
Iron, Dissolved ug/L 1000 96 70-13096 0 2010005.7J 968 964
Lead, Dissolved ug/L 40 98 70-13096 2 20400.080J 39.3 38.7
Manganese, Dissolved ug/L 40 96 70-13087 3 204069.0 107 104
Molybdenum, Dissolved ug/L 40 100 70-13097 2 204012.7 52.6 51.5
Nickel, Dissolved ug/L 40 94 70-13094 0 2040ND 37.6 37.5
Selenium, Dissolved ug/L 40 99 70-13096 3 2040ND 39.6 38.5
Silver, Dissolved ug/L 20 90 70-13090 0 2020ND 18.0 18.0
Thallium, Dissolved ug/L 40 94 70-13093 1 20400.038J 37.6 37.2
Vanadium, Dissolved ug/L 40 100 70-13099 1 20400.50J 40.3 40.0
Zinc, Dissolved ug/L M1100 89 70-13062 4 20100682 770 744
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without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/41952
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60147163001, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207805

Associated Lab Samples: 60147163001, 60147163003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 06/25/13 10:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207806LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 186198 94 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60147249001
1207807SAMPLE DUPLICATE:

BOD, 5 day mg/L 6.1 17 175.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/25291
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1213568

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 06/29/13 13:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1213569LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1213570MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147372006

1213571

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 10 105 61-119101 1 101016.7 27.2 26.9

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1213572MATRIX SPIKE SAMPLE:
MSSpike

Result
60147260001

Sulfate mg/L 232100 89 61-119144

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18399
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60147163001, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 817883

Associated Lab Samples: 60147163001, 60147163003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 07/03/13 10:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

817884LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

817885MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147978001

817886

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 90 80-12091 1 202.51.4 3.6 3.7

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALIFIERS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60147163001 MPRP/23142 ICP/18263ROCK DRAIN IN 130618 EPA 200.7 EPA 200.7
60147163002 MPRP/23142 ICP/18263ROCK DRAIN MP 130618 EPA 200.7 EPA 200.7
60147163003 MPRP/23142 ICP/18263WETLAND OUT 130618 EPA 200.7 EPA 200.7

60147163001 MPRP/23144 ICP/18264ROCK DRAIN IN 130618 EPA 200.7 EPA 200.7
60147163002 MPRP/23144 ICP/18264ROCK DRAIN MP 130618 EPA 200.7 EPA 200.7
60147163003 MPRP/23144 ICP/18264WETLAND OUT 130618 EPA 200.7 EPA 200.7

60147163001 MPRP/23143 ICPM/2336ROCK DRAIN IN 130618 EPA 200.8 EPA 200.8
60147163002 MPRP/23143 ICPM/2336ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8

60147163002 MPRP/23225 ICPM/2351ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8

60147163003 MPRP/23143 ICPM/2336WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163003 MPRP/23225 ICPM/2351WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163001 MPRP/23145 ICPM/2337ROCK DRAIN IN 130618 EPA 200.8 EPA 200.8
60147163002 MPRP/23145 ICPM/2337ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8
60147163003 MPRP/23145 ICPM/2337WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163001 WET/41952 WET/42026ROCK DRAIN IN 130618 SM 5210B SM 5210B
60147163003 WET/41952 WET/42026WETLAND OUT 130618 SM 5210B SM 5210B

60147163001 WETA/25291ROCK DRAIN IN 130618 EPA 300.0
60147163002 WETA/25291ROCK DRAIN MP 130618 EPA 300.0
60147163003 WETA/25291WETLAND OUT 130618 EPA 300.0

60147163001 WETA/18399ROCK DRAIN IN 130618 SM 5310C
60147163003 WETA/18399WETLAND OUT 130618 SM 5310C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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/~ceAnalytical • 
www pacBlabs con, 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60147163 
II I llll 111111111111111 
60147163 

Optional 

Courier: Fed Ex O UPS.,.0 USPS O Client O Commercial O Pace O Other O Proj Due Date 

Tracking#: \ 2-113 ..,_;rg z;i,1 ou<;;'(p ~51( Pace Shipping Label Used? Yes ef No O Proi Name 

Custody Seal on Cooler/Box Present: Yes [6' No O Seals intact: Yes 0 No O ~~-------~ 

Packing Material: Bubble Wrap D Bubble Bags D' Foam O None O Other 0 

Thermometer Used: T@ I T-194 Type of Ice: ~ Blue None O S'amples received on ice, cooling process has begun 

Cooler Temperature: ,-v (circle one) 
1~ate and initl's of pi/7i,on/xamin1ng 

Temceratu re should be abo>le freez1na to 6°C 
contents: ·- - , f'I , ~ 

Chain of Custody present: ,i:a<i'es ONo ON/A 1. 

Chain of Custody filled out: .Q-ves 0No ON/A 2 

Chain of Custody relinquished _DYes 0No ON/A 3 

Sampler name & siqnature on COG (2Yes 0No ON/A 14_ 

Samples arrived within holdini:i time: -tJves 0No ON/A ~-
~hort Hold Time analyses (<72hr): C:W-es ONo ON/A 6. ~ 

Rush Turn Around Time requested : 0Yes kH<fo O N/A 7 

Sufficient volume: --r:l'Yes 0No ON/A B 

Correct containers used : .)aves ONo ON/A 

Pace containers used: P,Yes ONo ON/A 9 

Containers intact: ,,elves ONo ON/A 10 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo ZN/A 11 

Filtered volume received for dissolved tests? 0Yes la'Klo ON/A ~2 

Sample labels match COG: ~es ONo ON/A 

Includes date/time/ID/analyses Matrix: ,./'-/-r-- 13 

IAII containers needing preservation have been checked Q-fes 0No ON/A 

IAII containers needing preservation are found to be in 
r;hes ONo ON/A 

compliance with EPA recom~on 14 

Exceptions VOA, coliform. 0 &G WI-ORO (water), 
.,0Yes 0No 

Initial when J;~t # of added 
Phenolics completed reservative 
Trip Blank present: '-

0Yes [:J'No ON/A 

Pace Trip Blank lot# (if purchased) - 15. 
Headspace in VOA vials ( >6mm) 0Yes ONo ZN/A 

:>roiect sampled in USDA Regulated Area . 

Client Notification/ Resolution : 

Person Contacted 

Comments/ Resolution: 

Project Manager Review: ~V),,Ci.J 

0Yes 0No 

Copy COC to Client? 

DatefTime: 

16 

0NIA 1 7 List State 

y 1(u Field Data Required? y I N 

Date Loi 14113 

emp Log Record start and finish times 
hen unpacking cooler. if >20 min , 

recheck sample temps 

I(~,__. Start 

End 

em Tern 

1! 

I 

I 

F-KS-C-004-Rev 2. 040ecember2012 
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1't\i?i¥.~ Id 
Laboratory Management Program LaMP Chain of Custody Record Page --/- of _i_ 

d?Jmpany 
A BP alfilialed company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

l ab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

lab Phone: (913) 563-1407 California Global ID No.: NA 

lab Shipping Accnt: UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6770 
f! 

EBM Email: anthony.brown@bp.com 
Q) 
C: 
oi 
C: 
0 
t) 

0 
"'O CD "'O Lab 

Sample Description Date llme 
:i J:l Q) 

:l2 0- 0 E 2: No. 0 
::; a. :, Q) 

~ 
(/) - as z Cl) 

0 CD > ~ 0 - oi 1ii - a. (/) u ·s s: ~ ;§ C: -:f z 
(/) ::) I I 

RocJ. brw:rib\ I 56(p I 8 b/tl/!1' 1z:30_ y S" z_ I i. 0 

Roclh<a.\~M.fJs(){a I~ t,/tJ/13 
:....-:.,,,_,., .. _ 

f:. 3 I ~ i e .x. 
)',- tJefla.Vld Ou.tl~t8 t,/t//;3 /3:f6'" f. s- L I 2- Q1 

, 

/$.' 2(J RdiJrainllf C,4_ !) ) - ...._ 
¥- -- --- "'" ..... -~ 

/lJlH;w/M~~ ~'} /J X. ) -- --~ 1.JY(S' r-- _ -
/ (/ Al) Yd/ L---- ~ r-r--I ( L.--- c.---" 

\ ...._,,J;:'.. ?--' 
,_ 

----- ---------~~s Name:..,«:; _a:; /h1vuA S/11(,~ J R;IINU!!_s~ By/ Affiliatl9" 

Sampler's Company: /lk~ Ill M .// ~/ /,, ..h ,,~~~ 
~ 

Shlpment Method: /.( f)J Ship Date: /e /t J' J; 5 IV I - - ,, , 

Shipment Tracking No: / ,t r3:J tu3! ZZ/CP!,,1,$ 
Special Instructions: 

THIS u•·- _, LAB USE ONLY: Custody Seals In Plate/re} I No I Temp B1a11~ / No Coolr 'mp on Receipt: 
- '--' 

Req Due Date (mm/dd/yy): --------- Rush TAT: Yes No X 

Lab Work Order Number: 

Consultant/Contractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
Invoice To: BP/ARC _ x_ Contractor --

Requested Analyses Report Type & QC Level 

Standard~ 

Full Data Package __ 

., 
"' .s .s lo o\'-t1 t <,, a 0 ,:: C: CD CD 

g~ g $.' 0 0 
C/lQ' ., 0 ;; N Comments .:, 0 ., 0 LC) LC) 

~~ :s~ - ::i': ::i': Cl 
'a,~ Q) q ~ ~ (/) Note: If sample not collected, indicate "No ., . 

Q !e 0 :l? 8 ~o 
~ Sample" in comments and single-strike out 0 :::g t) Cl ..I 

- N lH! 0 0 0 and inltial any preprinted sample description. 
~w Jw I- ID ::i': :t: 

X: '{ y x >( gfl,.; RP:l l '6 •:;_,,,!•, 4,p. ,P!~ol~.,_~etals are field filtered. 00) 

'( x K I I l ooJ.-

x X X. K y ~LU { '¾ ~ !IAlt'Ki?ire: Ca, K, Na, Mg (E200.7); (X13 

V Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 
~ --

..--..--- Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8) ----
i---. 

r---, 
~ 

"'r--. -- r----... --Date llme Accepted By / Affillatio,n Date llme 

l#J½ 1£.;,5 -<:::::.,. __..-? ~ ·--tr ~l h/,q I «3c> 

~.l,.- "Fi> I Trip Blank: Yes tfw> I MS/MSD Sample Submitter· "-es /{N,V 
BP/ARC LaMP C. ~v. 6 01/01/2009 
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3Chain of Custody 

w1vw.pacelabs. r.om 

Workorder:60147163 Workorder Name: RICO-ARGENTINE MINE SITE Owner Received Date: 6/19/2013 Results Requested By: 7/3/2013 
ReportTo '/ :: ·:·'· : ,: ' .. :-_, sul':!ctlnfract'tt? ._. __ ,_';t>';•O'\."'"<i>''·:i''"''; :.,, ,:,_;;;./•,:(, "•t<< ····:\?/'·'.(/ > Reqiie,stecl Analysis >•- >. c .· .\ : t '·' ,: ' : <: .•.. < ·-:-. 

,_, . . .. · ,. . .. _ 

Heather Wilson Pace Analytical Green Bay 
Pace Analytical Services, Inc. 1241 Bellevue Street 
9608 Loiret Blvd. Suite 9 
Lenexa, KS 66219 Green Bay, WI 54302 
Phone (913)599-5665 Phone (920)469-2436 
Fax(913)599-1759 

0 · · ,_., Presenre~ Ccinfainers . 
.. . :.•.· '. : 

C':. IJ;j\ 
0 

· .. 
.. ·. I-

·. : 
,·: -.::I" • ·. :• 0 0 

Cl) 0 

~,~ijl?le 
·. ' '<""" 

·.• Cpllect N (") 

Salllple 1IJ·· .. _ Oafeitime ,.- :·', ;, I L!) 
Item ;:., 

_······-· 

Type Lab.ID ., ·: : LAB USE ONLY 

1 ROCK DRAIN IN 130618 fY,l PS 6/18/2013 12:30 60147163001 Water 1 X I- J--0()vv1 hri C 

2 ROCK DRAIN OUT 130618 OD~ PS 6/18/2013 13:45 60147163003 Water 1 X I, I _j 

3 

4 

5 
-: :; '/. 

,, y .; .-·-,·. l'i;i\,;<t <'' .'''''·> ·.······,. \ ,._.\\~iU/<,, ••:'>:.\•. ·:':_.):;-) 
·, ({.•<( ;I:L ;_I ·:·. /-;.''·:,_,,_ ·,::: •., ·.c Commel)tS /·· , / . <<. \' ;:<::. R ' : .. ·,,·, .. ,,-x:: 

Transfers Rel~sed By Date/Time Received By Date/Time . 
1 )II,,; t, _(~ =?hlrs )..vo 
2 r 1'K:r r r::::){ 17'/-;}t~ (!Jr'6 -~_d gz,?f'A I Pui r r GB 7/~/2') too~ 
3 _\ /"\" 
Cooler Temperature on Receipt r7' oc Custody Seal (Ypr N Received on Ice (Y)or N Samples lntac{! Y 9r N 

Tuesday, July 02, 2013 2:42:49 PM FMT-ALL-C-2rev.OO 24March2009 Page 1 of 1 
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rdL.t:: r\11c11yt1lidl ":n:::-1v1ve:::, 1 1111...i. 

1241 Bellevue Street, Suite 9 
Green Bay, WI 54302 aeAnalytica( Sample Condition Upon Receipt 

Client Name: (01 re - )<S 
:>Urier: J_/Fed E;- r UPS r, USPS r Client r Commercial r Pace 
·acking #:/ 

1 

UJ -J °I 
Other __________ _ 

Pro Ject # __ --'l/i'--'"e;~b:t~· ;:_.<--r_,__q__,__c; __ _ 

Jstody Seal on Cooler/Box Present: D yes r no Seals intact: )7\,es r no 

Jstody Seal on Samples Present: r ye dno Seals intact: f- yes r- no 

tcking Material: r Bubble Wrap r Bub'bie Bags I None r Other ----''-------------------

1ermometer Used S · Type of Ice~ Blue Dry None ~Samples on ice, cooling process has begun 

)Oler Temperature Uncorr: /Corr: d-- 0 
(_ Biological Tissue is Frozen: r yes 

!mp Blank Present: r yes r· no Person ~arnining contents: 

mp should be above freezing to 6°C for all sample except Biota. 
nen Biota Samples should be received s O"C. Comments: 

1ain of Custod Present: 0No ON/A 1. 

1ain of Custod Filled Out: 

1ain of Custod Relin uished: 

1m ler Name & Si nature on COC: 

1mples Arrived within Hold Time: 

tort Hold Time Analysis (<72hr): 

1sh Tum Around Time Requested: 

1fficient Volume: 

meet Containers Used: 

-Pace Containers Used: 

0No ON/A 2. 

3. 

IA 4. Sub 
p{;s 0No ON/A 5. 

0Yes 0No Date/Time 

0 ON/A 6. 

ON/A 

0No ON/A 8. 

~s 0No ON/A 9. 
7/JJ/fBt~·@ ON/A 9 s N 

Date: LI 5 /7 5 
Initials: __ _,._~.,.,~-~----

_-::::P~a~c:.:e:...l~R~C~o~nt~al_l_!in..!.!e~r~s..:U~s~e~d~: _______ ~L:::_.:.;:::_::-:.::.;,::___.'.::::'..'..::.:..:.~----------------;----,-----~~~:;::__ 

mtainers Intact: 

tered volume received for Dissolved tests 

imple Labels match COC: 

-Includes date/time/ID/Anal sis Matrix: 
containers needing preservation have been checked. 

~es ONo w 
· · 3) 0Yes ONo on-Compliance noted 1n 1 . __________________ _ 

containers needing preservation are found to be in 
mpliance with EPA recommendation. OYes ONo /A 
N03, H2S04 s2; NaO~nAct 2'9, NaOH <=12) _____________ _ 
,eptions: VOA, coliform~OX, TOH, 
,G. WI DROW, Phenolics. OTHER: es 0No 

~ads ace in VOA Vials >6mm : 

ip Blank Present 

ip Blank Custody Seals Present 

ice Tri Blank Lot# if urchased : 
ient Notification/ Resolution: 

Person Contacted: _______________ DatefTime: 

r HN03 r H2S04 J NaOH r NaOH +ZnAct 

Lab Std #ID of 
preservative 

Date/ 
Time: 

If checked, see attached form for additional comments D 

:omments/ Resolution:. __________________________________________ _ 

Project Manager Review: Date: _...:1?Z.,...lioa"'4{.,.Jt..,;;J;;..'. -------

,... ........ ",.,..,1 n--· n, 1A11\A ........ ..-,A1'1\ cir--rro Or.t'"l'Y'I 
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July 22, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60147163

60147163                              Corrected ID on 60147163003 to WETLAND OUT 130618
                                              from ROCK DRAIN OUT 130618 

Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

RICO-ARGENTINE MINE SITE           Revised Report 7/22/13_rev.1

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on June 19, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 33
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CERTIFICATIONS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 2 of 33
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SAMPLE SUMMARY

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Matrix Date Collected Date Received

60147163001 ROCK DRAIN IN 130618 Water 06/18/13 12:30 06/19/13 10:30

60147163002 ROCK DRAIN MP 130618 Water 06/18/13 13:20 06/19/13 10:30

60147163003 WETLAND OUT 130618 Water 06/18/13 13:45 06/19/13 10:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60147163001 ROCK DRAIN IN 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60147163002 ROCK DRAIN MP 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP, SMW

EPA 200.8 19 PASI-KJGP

EPA 300.0 1 PASI-KOL

60147163003 WETLAND OUT 130618 EPA 200.7 4 PASI-KTJT

EPA 200.7 4 PASI-KTJT

EPA 200.8 19 PASI-KJGP, SMW

EPA 200.8 19 PASI-KJGP

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: July 22, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.7

Date: July 22, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23144
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60147163001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1207309)

• Calcium, Dissolved
• MSD  (Lab ID: 1207310)

• Calcium, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: July 22, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23143
B: Analyte was detected in the associated method blank.

• BLANK for HBN 295498 [MPRP/231  (Lab ID: 1207303)
• Chromium
• Iron

QC Batch: MPRP/23225
B: Analyte was detected in the associated method blank.

• BLANK for HBN 296308 [MPRP/232  (Lab ID: 1210591)
• Copper

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 200.8

Date: July 22, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23145
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60147163002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1207314)

• Zinc, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5210B

Date: July 22, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

EPA 300.0

Date: July 22, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Method:

Client: BP AMEC

SM 5310C

Date: July 22, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130618 Lab ID: 60147163001 Collected: 06/18/13 12:30 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 246000 ug/L 06/27/13 11:59 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21600 ug/L 06/27/13 11:59 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 4240 ug/L 06/27/13 11:59 7440-09-706/20/13 10:00500 44.4 1
Sodium 12900 ug/L 06/27/13 11:59 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 256000 ug/L 07/02/13 09:55 7440-70-2 D9,M106/20/13 10:00100 10.4 1
Magnesium, Dissolved 21800 ug/L 07/01/13 15:50 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 4050 ug/L 07/02/13 09:55 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 12400 ug/L 07/02/13 09:55 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 90.0 ug/L 06/24/13 16:17 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.23J ug/L 06/24/13 16:17 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 0.18J ug/L 06/24/13 16:17 7440-38-206/20/13 10:001.0 0.050 1
Barium 20.2 ug/L 06/24/13 16:17 7440-39-306/20/13 10:001.0 0.080 1
Beryllium 0.14J ug/L 06/24/13 16:17 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 15.3 ug/L 06/24/13 16:17 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.71J ug/L 06/24/13 16:17 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 2.5 ug/L 06/24/13 16:17 7440-48-406/20/13 10:001.0 0.080 1
Copper 20.8 ug/L 06/24/13 16:17 7440-50-806/20/13 10:001.0 0.12 1
Iron 843 ug/L 06/24/13 16:17 7439-89-606/20/13 10:0050.0 3.0 1
Lead 1.6 ug/L 06/24/13 16:17 7439-92-106/20/13 10:001.0 0.030 1
Manganese 1770 ug/L 06/24/13 16:17 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 15.3 ug/L 06/24/13 16:17 7439-98-706/20/13 10:001.0 0.12 1
Nickel 2.7 ug/L 06/24/13 16:17 7440-02-006/20/13 10:001.0 0.070 1
Selenium 0.15J ug/L 06/24/13 16:17 7782-49-206/20/13 10:001.0 0.14 1
Silver 0.029J ug/L 06/24/13 16:17 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.12J ug/L 06/24/13 16:17 7440-28-006/20/13 10:001.0 0.020 1
Vanadium ND ug/L 06/24/13 16:17 7440-62-206/20/13 10:001.0 0.11 1
Zinc 2450 ug/L 06/24/13 16:17 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 12.5J ug/L 06/27/13 17:51 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.21J ug/L 06/27/13 17:51 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved 0.094J ug/L 06/27/13 17:51 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 19.3 ug/L 06/27/13 17:51 7440-39-306/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 17:51 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved 13.8 ug/L 06/27/13 17:51 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 0.79J ug/L 06/27/13 17:51 7440-47-306/20/13 10:001.0 0.070 1
Cobalt, Dissolved 2.3 ug/L 06/27/13 17:51 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 2.7 ug/L 06/27/13 17:51 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 6.0J ug/L 06/27/13 17:51 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved 0.037J ug/L 06/27/13 17:51 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 1720 ug/L 06/27/13 17:51 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 14.0 ug/L 06/27/13 17:51 7439-98-706/20/13 10:001.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN IN 130618 Lab ID: 60147163001 Collected: 06/18/13 12:30 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 2.9 ug/L 06/27/13 17:51 7440-02-0 D906/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 17:51 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved 0.025J ug/L 06/27/13 17:51 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.12J ug/L 06/27/13 17:51 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved ND ug/L 06/27/13 17:51 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 2070 ug/L 06/27/13 17:51 7440-66-606/20/13 10:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 06/25/13 10:2906/20/13 11:072.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 644 mg/L 06/29/13 18:39 14808-79-8100 16.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.13J mg/L 07/03/13 18:30 7440-44-00.50 0.041 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130618 Lab ID: 60147163002 Collected: 06/18/13 13:20 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 246000 ug/L 06/27/13 12:07 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21600 ug/L 06/27/13 12:07 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 4500 ug/L 06/27/13 12:07 7440-09-706/20/13 10:00500 44.4 1
Sodium 13000 ug/L 06/27/13 12:07 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 247000 ug/L 07/02/13 10:04 7440-70-2 D906/20/13 10:00100 10.4 1
Magnesium, Dissolved 21800 ug/L 07/01/13 16:04 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 4290 ug/L 07/02/13 10:04 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 12500 ug/L 07/02/13 10:04 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 13.6J ug/L 06/24/13 16:21 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.18J ug/L 06/24/13 16:21 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 0.12J ug/L 06/24/13 16:21 7440-38-206/20/13 10:001.0 0.050 1
Barium 17.7 ug/L 06/24/13 16:21 7440-39-306/20/13 10:001.0 0.080 1
Beryllium ND ug/L 06/24/13 16:21 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 3.7 ug/L 06/24/13 16:21 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.55J ug/L 06/24/13 16:21 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 0.12J ug/L 06/24/13 16:21 7440-48-406/20/13 10:001.0 0.080 1
Copper 2.2 ug/L 07/02/13 12:30 7440-50-8 B06/25/13 13:451.0 0.12 1
Iron 87.8 ug/L 06/24/13 16:21 7439-89-606/20/13 10:0050.0 3.0 1
Lead 0.32J ug/L 06/24/13 16:21 7439-92-106/20/13 10:001.0 0.030 1
Manganese 76.5 ug/L 06/24/13 16:21 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 12.9 ug/L 06/24/13 16:21 7439-98-706/20/13 10:001.0 0.12 1
Nickel ND ug/L 06/24/13 16:21 7440-02-006/20/13 10:001.0 0.070 1
Selenium ND ug/L 06/24/13 16:21 7782-49-206/20/13 10:001.0 0.14 1
Silver ND ug/L 06/24/13 16:21 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.035J ug/L 06/24/13 16:21 7440-28-006/20/13 10:001.0 0.020 1
Vanadium ND ug/L 06/24/13 16:21 7440-62-206/20/13 10:001.0 0.11 1
Zinc 688 ug/L 06/24/13 16:21 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 06/27/13 17:55 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.20J ug/L 06/27/13 17:55 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved ND ug/L 06/27/13 17:55 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 17.7 ug/L 06/27/13 17:55 7440-39-306/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 17:55 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved 3.7 ug/L 06/27/13 17:55 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 0.35J ug/L 06/27/13 17:55 7440-47-306/20/13 10:001.0 0.070 1
Cobalt, Dissolved 0.11J ug/L 06/27/13 17:55 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 0.97J ug/L 06/27/13 17:55 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 5.7J ug/L 06/27/13 17:55 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved 0.080J ug/L 06/27/13 17:55 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 69.0 ug/L 06/27/13 17:55 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 12.7 ug/L 06/27/13 17:55 7439-98-706/20/13 10:001.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: ROCK DRAIN MP 130618 Lab ID: 60147163002 Collected: 06/18/13 13:20 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 06/27/13 17:55 7440-02-006/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 17:55 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved ND ug/L 06/27/13 17:55 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.038J ug/L 06/27/13 17:55 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved 0.50J ug/L 06/27/13 17:55 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 682 ug/L 06/27/13 17:55 7440-66-6 M106/20/13 10:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 625 mg/L 06/29/13 18:55 14808-79-8100 16.0 100
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130618 Lab ID: 60147163003 Collected: 06/18/13 13:45 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 241000 ug/L 06/27/13 12:10 7440-70-206/20/13 10:00100 10.4 1
Magnesium 21700 ug/L 06/27/13 12:10 7439-95-406/20/13 10:0050.0 6.5 1
Potassium 6380 ug/L 06/27/13 12:10 7440-09-706/20/13 10:00500 44.4 1
Sodium 14200 ug/L 06/27/13 12:10 7440-23-506/20/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 251000 ug/L 07/02/13 10:06 7440-70-2 D906/20/13 10:00100 10.4 1
Magnesium, Dissolved 22400 ug/L 07/01/13 16:06 7439-95-4 D906/20/13 10:0050.0 6.5 1
Potassium, Dissolved 6090 ug/L 07/02/13 10:06 7440-09-706/20/13 10:00500 44.4 1
Sodium, Dissolved 13500 ug/L 07/02/13 10:06 7440-23-506/20/13 10:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 21.1J ug/L 06/24/13 16:37 7429-90-506/20/13 10:0050.0 6.4 1
Antimony 0.16J ug/L 06/24/13 16:37 7440-36-006/20/13 10:001.0 0.030 1
Arsenic 3.4 ug/L 06/24/13 16:37 7440-38-206/20/13 10:001.0 0.050 1
Barium 106 ug/L 06/24/13 16:37 7440-39-306/20/13 10:001.0 0.080 1
Beryllium ND ug/L 06/24/13 16:37 7440-41-706/20/13 10:000.50 0.050 1
Cadmium 0.15J ug/L 06/24/13 16:37 7440-43-906/20/13 10:000.50 0.050 1
Chromium 0.46J ug/L 06/24/13 16:37 7440-47-3 B06/20/13 10:001.0 0.070 1
Cobalt 0.13J ug/L 06/24/13 16:37 7440-48-406/20/13 10:001.0 0.080 1
Copper ND ug/L 07/02/13 12:34 7440-50-806/25/13 13:451.0 0.12 1
Iron 26.7J ug/L 06/24/13 16:37 7439-89-6 B06/20/13 10:0050.0 3.0 1
Lead 0.12J ug/L 06/24/13 16:37 7439-92-106/20/13 10:001.0 0.030 1
Manganese 542 ug/L 06/24/13 16:37 7439-96-506/20/13 10:001.0 0.14 1
Molybdenum 0.57J ug/L 06/24/13 16:37 7439-98-706/20/13 10:001.0 0.12 1
Nickel ND ug/L 06/24/13 16:37 7440-02-006/20/13 10:001.0 0.070 1
Selenium ND ug/L 06/24/13 16:37 7782-49-206/20/13 10:001.0 0.14 1
Silver 0.029J ug/L 06/24/13 16:37 7440-22-406/20/13 10:000.50 0.010 1
Thallium 0.060J ug/L 06/24/13 16:37 7440-28-006/20/13 10:001.0 0.020 1
Vanadium 0.42J ug/L 06/24/13 16:37 7440-62-206/20/13 10:001.0 0.11 1
Zinc 50.2 ug/L 06/24/13 16:37 7440-66-606/20/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 13.5J ug/L 06/27/13 18:12 7429-90-506/20/13 10:0050.0 6.4 1
Antimony, Dissolved 0.15J ug/L 06/27/13 18:12 7440-36-006/20/13 10:001.0 0.030 1
Arsenic, Dissolved 3.0 ug/L 06/27/13 18:12 7440-38-206/20/13 10:001.0 0.050 1
Barium, Dissolved 110 ug/L 06/27/13 18:12 7440-39-3 D906/20/13 10:001.0 0.080 1
Beryllium, Dissolved ND ug/L 06/27/13 18:12 7440-41-706/20/13 10:000.50 0.050 1
Cadmium, Dissolved ND ug/L 06/27/13 18:12 7440-43-906/20/13 10:000.50 0.050 1
Chromium, Dissolved 1.1 ug/L 06/27/13 18:12 7440-47-3 D906/20/13 10:001.0 0.070 1
Cobalt, Dissolved 0.11J ug/L 06/27/13 18:12 7440-48-406/20/13 10:001.0 0.080 1
Copper, Dissolved 0.30J ug/L 06/27/13 18:12 7440-50-806/20/13 10:001.0 0.12 1
Iron, Dissolved 11.6J ug/L 06/27/13 18:12 7439-89-606/20/13 10:0050.0 3.0 1
Lead, Dissolved ND ug/L 06/27/13 18:12 7439-92-106/20/13 10:001.0 0.030 1
Manganese, Dissolved 560 ug/L 06/27/13 18:12 7439-96-5 D906/20/13 10:001.0 0.14 1
Molybdenum, Dissolved 0.33J ug/L 06/27/13 18:12 7439-98-706/20/13 10:001.0 0.12 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Sample: WETLAND OUT 130618 Lab ID: 60147163003 Collected: 06/18/13 13:45 Received: 06/19/13 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 06/27/13 18:12 7440-02-006/20/13 10:001.0 0.070 1
Selenium, Dissolved ND ug/L 06/27/13 18:12 7782-49-206/20/13 10:001.0 0.14 1
Silver, Dissolved 0.028J ug/L 06/27/13 18:12 7440-22-406/20/13 10:000.50 0.010 1
Thallium, Dissolved 0.070J ug/L 06/27/13 18:12 7440-28-006/20/13 10:001.0 0.020 1
Vanadium, Dissolved 0.77J ug/L 06/27/13 18:12 7440-62-206/20/13 10:001.0 0.11 1
Zinc, Dissolved 1.4J ug/L 06/27/13 18:12 7440-66-606/20/13 10:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 39.8 mg/L 06/25/13 10:4406/20/13 11:282.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 423 mg/L 06/29/13 19:10 14808-79-8100 16.0 100

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 40.6 mg/L 07/03/13 18:49 7440-44-015.0 1.2 30
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23142
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207296

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Calcium ug/L ND 100 06/27/13 11:54
Magnesium ug/L ND 50.0 06/27/13 11:54
Potassium ug/L ND 500 06/27/13 11:54
Sodium ug/L 23.4J 500 06/27/13 11:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207297LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 893010000 89 85-115
Magnesium ug/L 967010000 97 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 1010010000 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207298MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163001

1207299

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L 10000 77 70-13088 0 910000246000 254000 255000
Magnesium ug/L 10000 90 70-13094 1 91000021600 30600 30900
Potassium ug/L 10000 105 70-130105 0 7100004240 14800 14800
Sodium ug/L 10000 106 70-130106 0 81000012900 23500 23600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23144
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207307

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L 11.6J 100 07/01/13 15:46
Magnesium, Dissolved ug/L 12.9J 50.0 07/01/13 15:46
Potassium, Dissolved ug/L ND 500 07/01/13 15:46
Sodium, Dissolved ug/L ND 500 07/01/13 15:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207308LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 973010000 97 85-115
Magnesium, Dissolved ug/L 1020010000 102 85-115
Potassium, Dissolved ug/L 1030010000 103 85-115
Sodium, Dissolved ug/L 998010000 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163001

1207310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 -21 70-1303 1 910000256000 254000 256000
Magnesium, Dissolved ug/L 10000 98 70-130100 1 91000021800 31600 31800
Potassium, Dissolved ug/L 10000 111 70-130103 5 7100004050 15100 14400
Sodium, Dissolved ug/L 10000 119 70-130105 6 81000012400 24200 22800
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23143
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207303

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 06/24/13 16:08
Antimony ug/L ND 1.0 06/24/13 16:08
Arsenic ug/L ND 1.0 06/24/13 16:08
Barium ug/L 0.25J 1.0 06/24/13 16:08
Beryllium ug/L ND 0.50 06/24/13 16:08
Cadmium ug/L ND 0.50 06/24/13 16:08
Chromium ug/L 0.32J 1.0 06/24/13 16:08
Cobalt ug/L ND 1.0 06/24/13 16:08
Copper ug/L 0.66J 1.0 06/25/13 10:34
Iron ug/L 3.3J 50.0 06/24/13 16:08
Lead ug/L ND 1.0 06/24/13 16:08
Manganese ug/L 0.20J 1.0 06/24/13 16:08
Molybdenum ug/L ND 1.0 06/24/13 16:08
Nickel ug/L ND 1.0 06/24/13 16:08
Selenium ug/L ND 1.0 06/24/13 16:08
Silver ug/L ND 0.50 06/24/13 16:08
Thallium ug/L ND 1.0 06/24/13 16:08
Vanadium ug/L ND 1.0 06/24/13 16:08
Zinc ug/L 1.8J 10.0 06/24/13 16:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207304LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9071000 91 85-115
Antimony ug/L 36.140 90 85-115
Arsenic ug/L 37.140 93 85-115
Barium ug/L 36.440 91 85-115
Beryllium ug/L 36.740 92 85-115
Cadmium ug/L 36.240 90 85-115
Chromium ug/L 36.440 91 85-115
Cobalt ug/L 36.340 91 85-115
Copper ug/L 37.040 93 85-115
Iron ug/L 9221000 92 85-115
Lead ug/L 36.140 90 85-115
Manganese ug/L 37.340 93 85-115
Molybdenum ug/L 36.440 91 85-115
Nickel ug/L 37.140 93 85-115
Selenium ug/L 36.540 91 85-115
Silver ug/L 17.820 89 85-115
Thallium ug/L 34.640 87 85-115
Vanadium ug/L 36.840 92 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207304LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 95.1100 95 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207305MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163002

1207306

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 89 70-13090 1 20100013.6J 906 917
Antimony ug/L 40 97 70-13097 1 20400.18J 39.1 38.8
Arsenic ug/L 40 101 70-130101 0 20400.12J 40.6 40.6
Barium ug/L 40 94 70-13091 2 204017.7 55.3 54.1
Beryllium ug/L 40 88 70-13087 1 2040ND 35.2 34.9
Cadmium ug/L 40 94 70-13093 1 20403.7 41.2 41.0
Chromium ug/L 40 96 70-13096 0 20400.55J 38.8 38.8
Cobalt ug/L 40 94 70-13093 1 20400.12J 37.6 37.4
Iron ug/L 1000 94 70-13093 1 20100087.8 1030 1020
Lead ug/L 40 95 70-13095 0 20400.32J 38.3 38.2
Manganese ug/L 40 90 70-13088 1 204076.5 112 112
Molybdenum ug/L 40 101 70-130101 0 204012.9 53.3 53.2
Nickel ug/L 40 93 70-13093 0 2040ND 37.3 37.2
Selenium ug/L 40 101 70-13098 3 2040ND 40.6 39.3
Silver ug/L 20 91 70-13090 1 2020ND 18.3 18.1
Thallium ug/L 40 93 70-13092 1 20400.035J 37.4 36.9
Vanadium ug/L 40 98 70-13098 1 2040ND 39.4 39.1
Zinc ug/L 100 73 70-13070 0 20100688 761 758
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23225
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1210591

Associated Lab Samples: 60147163002, 60147163003

Matrix: Water

Analyzed

Copper ug/L 0.41J 1.0 07/02/13 12:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1210592LABORATORY CONTROL SAMPLE:
LCSSpike

Copper ug/L 40.140 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1210593MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163003

1210594

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Copper ug/L 40 94 70-13094 0 2040ND 37.4 37.6
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23145
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207311

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 06/27/13 17:43
Antimony, Dissolved ug/L ND 1.0 06/27/13 17:43
Arsenic, Dissolved ug/L ND 1.0 06/27/13 17:43
Barium, Dissolved ug/L ND 1.0 06/27/13 17:43
Beryllium, Dissolved ug/L ND 0.50 06/27/13 17:43
Cadmium, Dissolved ug/L ND 0.50 06/27/13 17:43
Chromium, Dissolved ug/L ND 1.0 06/27/13 17:43
Cobalt, Dissolved ug/L ND 1.0 06/27/13 17:43
Copper, Dissolved ug/L ND 1.0 06/27/13 17:43
Iron, Dissolved ug/L ND 50.0 06/27/13 17:43
Lead, Dissolved ug/L ND 1.0 06/27/13 17:43
Manganese, Dissolved ug/L ND 1.0 06/27/13 17:43
Molybdenum, Dissolved ug/L ND 1.0 06/27/13 17:43
Nickel, Dissolved ug/L ND 1.0 06/27/13 17:43
Selenium, Dissolved ug/L ND 1.0 06/27/13 17:43
Silver, Dissolved ug/L ND 0.50 06/27/13 17:43
Thallium, Dissolved ug/L ND 1.0 06/27/13 17:43
Vanadium, Dissolved ug/L ND 1.0 06/27/13 17:43
Zinc, Dissolved ug/L ND 10.0 06/27/13 17:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207312LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9921000 99 85-115
Antimony, Dissolved ug/L 40.240 101 85-115
Arsenic, Dissolved ug/L 39.840 100 85-115
Barium, Dissolved ug/L 39.540 99 85-115
Beryllium, Dissolved ug/L 41.140 103 85-115
Cadmium, Dissolved ug/L 40.240 100 85-115
Chromium, Dissolved ug/L 40.040 100 85-115
Cobalt, Dissolved ug/L 39.540 99 85-115
Copper, Dissolved ug/L 39.640 99 85-115
Iron, Dissolved ug/L 9901000 99 85-115
Lead, Dissolved ug/L 39.540 99 85-115
Manganese, Dissolved ug/L 40.240 100 85-115
Molybdenum, Dissolved ug/L 39.940 100 85-115
Nickel, Dissolved ug/L 40.040 100 85-115
Selenium, Dissolved ug/L 40.240 100 85-115
Silver, Dissolved ug/L 19.320 96 85-115
Thallium, Dissolved ug/L 37.440 94 85-115
Vanadium, Dissolved ug/L 39.840 100 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207312LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 103100 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1207313MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147163002

1207314

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 92 70-13091 1 201000ND 928 919
Antimony, Dissolved ug/L 40 99 70-13098 1 20400.20J 39.7 39.4
Arsenic, Dissolved ug/L 40 102 70-130100 1 2040ND 40.7 40.2
Barium, Dissolved ug/L 40 96 70-13093 2 204017.7 56.2 55.1
Beryllium, Dissolved ug/L 40 91 70-13090 1 2040ND 36.3 36.1
Cadmium, Dissolved ug/L 40 96 70-13095 1 20403.7 41.9 41.7
Chromium, Dissolved ug/L 40 97 70-13096 1 20400.35J 39.3 38.8
Cobalt, Dissolved ug/L 40 96 70-13095 1 20400.11J 38.3 38.0
Copper, Dissolved ug/L 40 92 70-13090 2 20400.97J 37.9 37.2
Iron, Dissolved ug/L 1000 96 70-13096 0 2010005.7J 968 964
Lead, Dissolved ug/L 40 98 70-13096 2 20400.080J 39.3 38.7
Manganese, Dissolved ug/L 40 96 70-13087 3 204069.0 107 104
Molybdenum, Dissolved ug/L 40 100 70-13097 2 204012.7 52.6 51.5
Nickel, Dissolved ug/L 40 94 70-13094 0 2040ND 37.6 37.5
Selenium, Dissolved ug/L 40 99 70-13096 3 2040ND 39.6 38.5
Silver, Dissolved ug/L 20 90 70-13090 0 2020ND 18.0 18.0
Thallium, Dissolved ug/L 40 94 70-13093 1 20400.038J 37.6 37.2
Vanadium, Dissolved ug/L 40 100 70-13099 1 20400.50J 40.3 40.0
Zinc, Dissolved ug/L M1100 89 70-13062 4 20100682 770 744

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 24 of 33
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/41952
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60147163001, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1207805

Associated Lab Samples: 60147163001, 60147163003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 06/25/13 10:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1207806LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 186198 94 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60147249001
1207807SAMPLE DUPLICATE:

BOD, 5 day mg/L 6.1 17 175.1
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without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/25291
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1213568

Associated Lab Samples: 60147163001, 60147163002, 60147163003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 06/29/13 13:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1213569LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1213570MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147372006

1213571

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 10 105 61-119101 1 101016.7 27.2 26.9

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1213572MATRIX SPIKE SAMPLE:
MSSpike

Result
60147260001

Sulfate mg/L 232100 89 61-119144

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18399
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60147163001, 60147163003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 817883

Associated Lab Samples: 60147163001, 60147163003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 07/03/13 10:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

817884LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

817885MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60147978001

817886

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 90 80-12091 1 202.51.4 3.6 3.7

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALIFIERS

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60147163
RICO-ARGENTINE MINE SITE

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60147163001 MPRP/23142 ICP/18263ROCK DRAIN IN 130618 EPA 200.7 EPA 200.7
60147163002 MPRP/23142 ICP/18263ROCK DRAIN MP 130618 EPA 200.7 EPA 200.7
60147163003 MPRP/23142 ICP/18263WETLAND OUT 130618 EPA 200.7 EPA 200.7

60147163001 MPRP/23144 ICP/18264ROCK DRAIN IN 130618 EPA 200.7 EPA 200.7
60147163002 MPRP/23144 ICP/18264ROCK DRAIN MP 130618 EPA 200.7 EPA 200.7
60147163003 MPRP/23144 ICP/18264WETLAND OUT 130618 EPA 200.7 EPA 200.7

60147163001 MPRP/23143 ICPM/2336ROCK DRAIN IN 130618 EPA 200.8 EPA 200.8
60147163002 MPRP/23143 ICPM/2336ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8

60147163002 MPRP/23225 ICPM/2351ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8

60147163003 MPRP/23143 ICPM/2336WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163003 MPRP/23225 ICPM/2351WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163001 MPRP/23145 ICPM/2337ROCK DRAIN IN 130618 EPA 200.8 EPA 200.8
60147163002 MPRP/23145 ICPM/2337ROCK DRAIN MP 130618 EPA 200.8 EPA 200.8
60147163003 MPRP/23145 ICPM/2337WETLAND OUT 130618 EPA 200.8 EPA 200.8

60147163001 WET/41952 WET/42026ROCK DRAIN IN 130618 SM 5210B SM 5210B
60147163003 WET/41952 WET/42026WETLAND OUT 130618 SM 5210B SM 5210B

60147163001 WETA/25291ROCK DRAIN IN 130618 EPA 300.0
60147163002 WETA/25291ROCK DRAIN MP 130618 EPA 300.0
60147163003 WETA/25291WETLAND OUT 130618 EPA 300.0

60147163001 WETA/18399ROCK DRAIN IN 130618 SM 5310C
60147163003 WETA/18399WETLAND OUT 130618 SM 5310C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/22/2013 02:08 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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/~ceAnalytical • 
www pacBlabs con, 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

W0#:60147163 
II I llll 111111111111111 
60147163 

Optional 

Courier: Fed Ex O UPS.,.0 USPS O Client O Commercial O Pace O Other O Proj Due Date 

Tracking#: \ 2-113 ..,_;rg z;i,1 ou<;;'(p ~51( Pace Shipping Label Used? Yes ef No O Proi Name 

Custody Seal on Cooler/Box Present: Yes [6' No O Seals intact: Yes 0 No O ~~-------~ 

Packing Material: Bubble Wrap D Bubble Bags D' Foam O None O Other 0 

Thermometer Used: T@ I T-194 Type of Ice: ~ Blue None O S'amples received on ice, cooling process has begun 

Cooler Temperature: ,-v (circle one) 
1~ate and initl's of pi/7i,on/xamin1ng 

Temceratu re should be abo>le freez1na to 6°C 
contents: ·- - , f'I , ~ 

Chain of Custody present: ,i:a<i'es ONo ON/A 1. 

Chain of Custody filled out: .Q-ves 0No ON/A 2 

Chain of Custody relinquished _DYes 0No ON/A 3 

Sampler name & siqnature on COG (2Yes 0No ON/A 14_ 

Samples arrived within holdini:i time: -tJves 0No ON/A ~-
~hort Hold Time analyses (<72hr): C:W-es ONo ON/A 6. ~ 

Rush Turn Around Time requested : 0Yes kH<fo O N/A 7 

Sufficient volume: --r:l'Yes 0No ON/A B 

Correct containers used : .)aves ONo ON/A 

Pace containers used: P,Yes ONo ON/A 9 

Containers intact: ,,elves ONo ON/A 10 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes ONo ZN/A 11 

Filtered volume received for dissolved tests? 0Yes la'Klo ON/A ~2 

Sample labels match COG: ~es ONo ON/A 

Includes date/time/ID/analyses Matrix: ,./'-/-r-- 13 

IAII containers needing preservation have been checked Q-fes 0No ON/A 

IAII containers needing preservation are found to be in 
r;hes ONo ON/A 

compliance with EPA recom~on 14 

Exceptions VOA, coliform. 0 &G WI-ORO (water), 
.,0Yes 0No 

Initial when J;~t # of added 
Phenolics completed reservative 
Trip Blank present: '-

0Yes [:J'No ON/A 

Pace Trip Blank lot# (if purchased) - 15. 
Headspace in VOA vials ( >6mm) 0Yes ONo ZN/A 

:>roiect sampled in USDA Regulated Area . 

Client Notification/ Resolution : 

Person Contacted 

Comments/ Resolution: 

Project Manager Review: ~V),,Ci.J 

0Yes 0No 

Copy COC to Client? 

DatefTime: 

16 

0NIA 1 7 List State 

y 1(u Field Data Required? y I N 

Date Loi 14113 

emp Log Record start and finish times 
hen unpacking cooler. if >20 min , 

recheck sample temps 

I(~,__. Start 

End 

em Tern 

1! 

I 

I 

F-KS-C-004-Rev 2. 040ecember2012 
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1't\i?i¥.~ Id 
Laboratory Management Program LaMP Chain of Custody Record Page --/- of _i_ 

d?Jmpany 
A BP alfilialed company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

l ab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

lab Phone: (913) 563-1407 California Global ID No.: NA 

lab Shipping Accnt: UPS# 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6770 
f! 

EBM Email: anthony.brown@bp.com 
Q) 
C: 
oi 
C: 
0 
t) 

0 
"'O CD "'O Lab 

Sample Description Date llme 
:i J:l Q) 

:l2 0- 0 E 2: No. 0 
::; a. :, Q) 

~ 
(/) - as z Cl) 

0 CD > ~ 0 - oi 1ii - a. (/) u ·s s: ~ ;§ C: -:f z 
(/) ::) I I 

RocJ. brw:rib\ I 56(p I 8 b/tl/!1' 1z:30_ y S" z_ I i. 0 

Roclh<a.\~M.fJs(){a I~ t,/tJ/13 
:....-:.,,,_,., .. _ 

f:. 3 I ~ i e .x. 
)',- tJefla.Vld Ou.tl~t8 t,/t//;3 /3:f6'" f. s- L I 2- Q1 

, 

/$.' 2(J RdiJrainllf C,4_ !) ) - ...._ 
¥- -- --- "'" ..... -~ 

/lJlH;w/M~~ ~'} /J X. ) -- --~ 1.JY(S' r-- _ -
/ (/ Al) Yd/ L---- ~ r-r--I ( L.--- c.---" 

\ ...._,,J;:'.. ?--' 
,_ 

----- ---------~~s Name:..,«:; _a:; /h1vuA S/11(,~ J R;IINU!!_s~ By/ Affiliatl9" 

Sampler's Company: /lk~ Ill M .// ~/ /,, ..h ,,~~~ 
~ 

Shlpment Method: /.( f)J Ship Date: /e /t J' J; 5 IV I - - ,, , 

Shipment Tracking No: / ,t r3:J tu3! ZZ/CP!,,1,$ 
Special Instructions: 

THIS u•·- _, LAB USE ONLY: Custody Seals In Plate/re} I No I Temp B1a11~ / No Coolr 'mp on Receipt: 
- '--' 

Req Due Date (mm/dd/yy): --------- Rush TAT: Yes No X 

Lab Work Order Number: 

Consultant/Contractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
Invoice To: BP/ARC _ x_ Contractor --

Requested Analyses Report Type & QC Level 

Standard~ 

Full Data Package __ 

., 
"' .s .s lo o\'-t1 t <,, a 0 ,:: C: CD CD 

g~ g $.' 0 0 
C/lQ' ., 0 ;; N Comments .:, 0 ., 0 LC) LC) 

~~ :s~ - ::i': ::i': Cl 
'a,~ Q) q ~ ~ (/) Note: If sample not collected, indicate "No ., . 

Q !e 0 :l? 8 ~o 
~ Sample" in comments and single-strike out 0 :::g t) Cl ..I 

- N lH! 0 0 0 and inltial any preprinted sample description. 
~w Jw I- ID ::i': :t: 

X: '{ y x >( gfl,.; RP:l l '6 •:;_,,,!•, 4,p. ,P!~ol~.,_~etals are field filtered. 00) 

'( x K I I l ooJ.-

x X X. K y ~LU { '¾ ~ !IAlt'Ki?ire: Ca, K, Na, Mg (E200.7); (X13 

V Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 
~ --

..--..--- Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8) ----
i---. 

r---, 
~ 

"'r--. -- r----... --Date llme Accepted By / Affillatio,n Date llme 

l#J½ 1£.;,5 -<:::::.,. __..-? ~ ·--tr ~l h/,q I «3c> 

~.l,.- "Fi> I Trip Blank: Yes tfw> I MS/MSD Sample Submitter· "-es /{N,V 
BP/ARC LaMP C. ~v. 6 01/01/2009 
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3Chain of Custody 

w1vw.pacelabs. r.om 

Workorder:60147163 Workorder Name: RICO-ARGENTINE MINE SITE Owner Received Date: 6/19/2013 Results Requested By: 7/3/2013 
ReportTo '/ :: ·:·'· : ,: ' .. :-_, sul':!ctlnfract'tt? ._. __ ,_';t>';•O'\."'"<i>''·:i''"''; :.,, ,:,_;;;./•,:(, "•t<< ····:\?/'·'.(/ > Reqiie,stecl Analysis >•- >. c .· .\ : t '·' ,: ' : <: .•.. < ·-:-. 

,_, . . .. · ,. . .. _ 

Heather Wilson Pace Analytical Green Bay 
Pace Analytical Services, Inc. 1241 Bellevue Street 
9608 Loiret Blvd. Suite 9 
Lenexa, KS 66219 Green Bay, WI 54302 
Phone (913)599-5665 Phone (920)469-2436 
Fax(913)599-1759 

0 · · ,_., Presenre~ Ccinfainers . 
.. . :.•.· '. : 

C':. IJ;j\ 
0 

· .. 
.. ·. I-

·. : 
,·: -.::I" • ·. :• 0 0 

Cl) 0 

~,~ijl?le 
·. ' '<""" 

·.• Cpllect N (") 

Salllple 1IJ·· .. _ Oafeitime ,.- :·', ;, I L!) 
Item ;:., 

_······-· 

Type Lab.ID ., ·: : LAB USE ONLY 

1 ROCK DRAIN IN 130618 fY,l PS 6/18/2013 12:30 60147163001 Water 1 X I- J--0()vv1 hri C 

2 ROCK DRAIN OUT 130618 OD~ PS 6/18/2013 13:45 60147163003 Water 1 X I, I _j 

3 

4 

5 
-: :; '/. 

,, y .; .-·-,·. l'i;i\,;<t <'' .'''''·> ·.······,. \ ,._.\\~iU/<,, ••:'>:.\•. ·:':_.):;-) 
·, ({.•<( ;I:L ;_I ·:·. /-;.''·:,_,,_ ·,::: •., ·.c Commel)tS /·· , / . <<. \' ;:<::. R ' : .. ·,,·, .. ,,-x:: 

Transfers Rel~sed By Date/Time Received By Date/Time . 
1 )II,,; t, _(~ =?hlrs )..vo 
2 r 1'K:r r r::::){ 17'/-;}t~ (!Jr'6 -~_d gz,?f'A I Pui r r GB 7/~/2') too~ 
3 _\ /"\" 
Cooler Temperature on Receipt r7' oc Custody Seal (Ypr N Received on Ice (Y)or N Samples lntac{! Y 9r N 

Tuesday, July 02, 2013 2:42:49 PM FMT-ALL-C-2rev.OO 24March2009 Page 1 of 1 



Page 33 of 33

rdL.t:: r\11c11yt1lidl ":n:::-1v1ve:::, 1 1111...i. 

1241 Bellevue Street, Suite 9 
Green Bay, WI 54302 aeAnalytica( Sample Condition Upon Receipt 

Client Name: (01 re - )<S 
:>Urier: J_/Fed E;- r UPS r, USPS r Client r Commercial r Pace 
·acking #:/ 

1 

UJ -J °I 
Other __________ _ 

Pro Ject # __ --'l/i'--'"e;~b:t~· ;:_.<--r_,__q__,__c; __ _ 

Jstody Seal on Cooler/Box Present: D yes r no Seals intact: )7\,es r no 

Jstody Seal on Samples Present: r ye dno Seals intact: f- yes r- no 

tcking Material: r Bubble Wrap r Bub'bie Bags I None r Other ----''-------------------

1ermometer Used S · Type of Ice~ Blue Dry None ~Samples on ice, cooling process has begun 

)Oler Temperature Uncorr: /Corr: d-- 0 
(_ Biological Tissue is Frozen: r yes 

!mp Blank Present: r yes r· no Person ~arnining contents: 

mp should be above freezing to 6°C for all sample except Biota. 
nen Biota Samples should be received s O"C. Comments: 

1ain of Custod Present: 0No ON/A 1. 

1ain of Custod Filled Out: 

1ain of Custod Relin uished: 

1m ler Name & Si nature on COC: 

1mples Arrived within Hold Time: 

tort Hold Time Analysis (<72hr): 

1sh Tum Around Time Requested: 

1fficient Volume: 

meet Containers Used: 

-Pace Containers Used: 

0No ON/A 2. 

3. 

IA 4. Sub 
p{;s 0No ON/A 5. 

0Yes 0No Date/Time 

0 ON/A 6. 

ON/A 

0No ON/A 8. 

~s 0No ON/A 9. 
7/JJ/fBt~·@ ON/A 9 s N 

Date: LI 5 /7 5 
Initials: __ _,._~.,.,~-~----

_-::::P~a~c:.:e:...l~R~C~o~nt~al_l_!in..!.!e~r~s..:U~s~e~d~: _______ ~L:::_.:.;:::_::-:.::.;,::___.'.::::'..'..::.:..:.~----------------;----,-----~~~:;::__ 

mtainers Intact: 

tered volume received for Dissolved tests 

imple Labels match COC: 

-Includes date/time/ID/Anal sis Matrix: 
containers needing preservation have been checked. 

~es ONo w 
· · 3) 0Yes ONo on-Compliance noted 1n 1 . __________________ _ 

containers needing preservation are found to be in 
mpliance with EPA recommendation. OYes ONo /A 
N03, H2S04 s2; NaO~nAct 2'9, NaOH <=12) _____________ _ 
,eptions: VOA, coliform~OX, TOH, 
,G. WI DROW, Phenolics. OTHER: es 0No 

~ads ace in VOA Vials >6mm : 

ip Blank Present 

ip Blank Custody Seals Present 

ice Tri Blank Lot# if urchased : 
ient Notification/ Resolution: 

Person Contacted: _______________ DatefTime: 

r HN03 r H2S04 J NaOH r NaOH +ZnAct 

Lab Std #ID of 
preservative 

Date/ 
Time: 

If checked, see attached form for additional comments D 

:omments/ Resolution:. __________________________________________ _ 

Project Manager Review: Date: _...:1?Z.,...lioa"'4{.,.Jt..,;;J;;..'. -------

,... ........ ",.,..,1 n--· n, 1A11\A ........ ..-,A1'1\ cir--rro Or.t'"l'Y'I 
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July 25, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60148574

60148574
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on July 11, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 33
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CERTIFICATIONS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 2 of 33
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SAMPLE SUMMARY

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60148574001 ROCK DRAIN IN 130710 Water 07/10/13 11:15 07/11/13 10:25

60148574002 ROCK DRAIN MP 130710 Water 07/10/13 12:50 07/11/13 10:25

60148574003 WETLAND OUT 130710 Water 07/10/13 12:50 07/11/13 10:25

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60148574001 ROCK DRAIN IN 130710 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60148574002 ROCK DRAIN MP 130710 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

EPA 300.0 1 PASI-KOL

60148574003 WETLAND OUT 130710 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KNDL

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: July 25, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23456
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60148602003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1219402)

• Calcium
• Magnesium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: July 25, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23454
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60148602003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 1219393)

• Calcium, Dissolved
• Magnesium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: July 25, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23455
B: Analyte was detected in the associated method blank.

• BLANK for HBN 298517 [MPRP/234  (Lab ID: 1219395)
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23455
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60148602002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1219397)

• Manganese
• Zinc

• MSD  (Lab ID: 1219398)
• Manganese

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: July 25, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23457
B: Analyte was detected in the associated method blank.

• BLANK for HBN 298522 [MPRP/234  (Lab ID: 1219404)
• Lead, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23457
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60148602002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1219406)

• Manganese, Dissolved
• MSD  (Lab ID: 1219407)

• Manganese, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: July 25, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: July 25, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: July 25, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130710 Lab ID: 60148574001 Collected: 07/10/13 11:15 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 235000 ug/L 07/16/13 12:47 7440-70-207/12/13 16:15100 10.4 1
Magnesium 19800 ug/L 07/16/13 12:47 7439-95-407/12/13 16:1550.0 6.5 1
Potassium 4920 ug/L 07/16/13 12:47 7440-09-707/12/13 16:15500 44.4 1
Sodium 35700 ug/L 07/16/13 12:47 7440-23-507/12/13 16:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 234000 ug/L 07/16/13 13:35 7440-70-207/12/13 16:15100 10.4 1
Magnesium, Dissolved 19800 ug/L 07/16/13 13:35 7439-95-407/12/13 16:1550.0 6.5 1
Potassium, Dissolved 4880 ug/L 07/16/13 13:35 7440-09-707/12/13 16:15500 44.4 1
Sodium, Dissolved 35400 ug/L 07/16/13 13:35 7440-23-507/12/13 16:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 82.6 ug/L 07/16/13 14:17 7429-90-507/12/13 16:1550.0 6.4 1
Antimony 0.077J ug/L 07/16/13 14:17 7440-36-007/12/13 16:151.0 0.030 1
Arsenic ND ug/L 07/16/13 14:17 7440-38-207/12/13 16:151.0 0.050 1
Barium 18.4 ug/L 07/16/13 14:17 7440-39-307/12/13 16:151.0 0.080 1
Beryllium 0.20J ug/L 07/17/13 17:00 7440-41-707/12/13 16:150.50 0.050 1
Cadmium 14.7 ug/L 07/16/13 14:17 7440-43-907/12/13 16:150.50 0.050 1
Chromium ND ug/L 07/16/13 14:17 7440-47-307/12/13 16:151.0 0.070 1
Cobalt 2.1 ug/L 07/16/13 14:17 7440-48-407/12/13 16:151.0 0.080 1
Copper 25.3 ug/L 07/16/13 14:17 7440-50-807/12/13 16:151.0 0.12 1
Iron 1270 ug/L 07/16/13 14:17 7439-89-607/12/13 16:1550.0 3.0 1
Lead 2.2 ug/L 07/16/13 14:17 7439-92-107/12/13 16:151.0 0.030 1
Manganese 1580 ug/L 07/16/13 14:17 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum 22.6 ug/L 07/16/13 14:17 7439-98-707/12/13 16:151.0 0.12 1
Nickel 3.6 ug/L 07/16/13 14:17 7440-02-007/12/13 16:151.0 0.070 1
Selenium ND ug/L 07/16/13 14:17 7782-49-207/12/13 16:151.0 0.14 1
Silver ND ug/L 07/16/13 14:17 7440-22-407/12/13 16:150.50 0.010 1
Thallium ND ug/L 07/16/13 14:17 7440-28-007/12/13 16:151.0 0.020 1
Vanadium ND ug/L 07/16/13 14:17 7440-62-207/12/13 16:151.0 0.11 1
Zinc 2580 ug/L 07/16/13 14:17 7440-66-607/12/13 16:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 07/16/13 12:19 7429-90-507/12/13 16:1550.0 6.4 1
Antimony, Dissolved 0.11J ug/L 07/16/13 12:19 7440-36-007/12/13 16:151.0 0.030 1
Arsenic, Dissolved ND ug/L 07/16/13 12:19 7440-38-207/12/13 16:151.0 0.050 1
Barium, Dissolved 18.1 ug/L 07/16/13 12:19 7440-39-307/12/13 16:151.0 0.080 1
Beryllium, Dissolved ND ug/L 07/16/13 12:19 7440-41-707/12/13 16:150.50 0.050 1
Cadmium, Dissolved 12.8 ug/L 07/16/13 12:19 7440-43-907/12/13 16:150.50 0.050 1
Chromium, Dissolved ND ug/L 07/16/13 12:19 7440-47-307/12/13 16:151.0 0.070 1
Cobalt, Dissolved 2.1 ug/L 07/16/13 12:19 7440-48-407/12/13 16:151.0 0.080 1
Copper, Dissolved 2.8 ug/L 07/16/13 12:19 7440-50-807/12/13 16:151.0 0.12 1
Iron, Dissolved ND ug/L 07/16/13 12:19 7439-89-607/12/13 16:1550.0 3.0 1
Lead, Dissolved 0.22J ug/L 07/16/13 12:19 7439-92-1 B07/12/13 16:151.0 0.030 1
Manganese, Dissolved 1560 ug/L 07/16/13 12:19 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum, Dissolved 22.5 ug/L 07/16/13 12:19 7439-98-707/12/13 16:151.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130710 Lab ID: 60148574001 Collected: 07/10/13 11:15 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.5 ug/L 07/16/13 12:19 7440-02-007/12/13 16:151.0 0.070 1
Selenium, Dissolved ND ug/L 07/16/13 12:19 7782-49-207/12/13 16:151.0 0.14 1
Silver, Dissolved ND ug/L 07/16/13 12:19 7440-22-407/12/13 16:150.50 0.010 1
Thallium, Dissolved 0.023J ug/L 07/16/13 12:19 7440-28-007/12/13 16:151.0 0.020 1
Vanadium, Dissolved ND ug/L 07/16/13 12:19 7440-62-207/12/13 16:151.0 0.11 1
Zinc, Dissolved 2070 ug/L 07/16/13 12:19 7440-66-607/12/13 16:1510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 07/17/13 12:1507/12/13 10:112.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 680 mg/L 07/23/13 18:23 14808-79-850.0 8.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.11J mg/L 07/19/13 19:50 7440-44-00.50 0.041 1
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/25/2013 05:42 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 13 of 33



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130710 Lab ID: 60148574002 Collected: 07/10/13 12:50 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 238000 ug/L 07/16/13 12:51 7440-70-207/12/13 16:15100 10.4 1
Magnesium 19800 ug/L 07/16/13 12:51 7439-95-407/12/13 16:1550.0 6.5 1
Potassium 5300 ug/L 07/16/13 12:51 7440-09-707/12/13 16:15500 44.4 1
Sodium 34500 ug/L 07/16/13 12:51 7440-23-507/12/13 16:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 236000 ug/L 07/16/13 13:38 7440-70-207/12/13 16:15100 10.4 1
Magnesium, Dissolved 19900 ug/L 07/16/13 13:38 7439-95-4 D907/12/13 16:1550.0 6.5 1
Potassium, Dissolved 5280 ug/L 07/16/13 13:38 7440-09-707/12/13 16:15500 44.4 1
Sodium, Dissolved 34300 ug/L 07/16/13 13:38 7440-23-507/12/13 16:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum ND ug/L 07/16/13 14:21 7429-90-507/12/13 16:1550.0 6.4 1
Antimony 0.047J ug/L 07/16/13 14:21 7440-36-007/12/13 16:151.0 0.030 1
Arsenic ND ug/L 07/16/13 14:21 7440-38-207/12/13 16:151.0 0.050 1
Barium 18.5 ug/L 07/16/13 14:21 7440-39-307/12/13 16:151.0 0.080 1
Beryllium ND ug/L 07/17/13 17:04 7440-41-707/12/13 16:150.50 0.050 1
Cadmium 3.6 ug/L 07/16/13 14:21 7440-43-907/12/13 16:150.50 0.050 1
Chromium ND ug/L 07/16/13 14:21 7440-47-307/12/13 16:151.0 0.070 1
Cobalt ND ug/L 07/16/13 14:21 7440-48-407/12/13 16:151.0 0.080 1
Copper 1.6 ug/L 07/16/13 14:21 7440-50-807/12/13 16:151.0 0.12 1
Iron 44.0J ug/L 07/16/13 14:21 7439-89-607/12/13 16:1550.0 3.0 1
Lead 0.29J ug/L 07/16/13 14:21 7439-92-1 B07/12/13 16:151.0 0.030 1
Manganese 16.5 ug/L 07/16/13 14:21 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum 20.2 ug/L 07/16/13 14:21 7439-98-707/12/13 16:151.0 0.12 1
Nickel 0.58J ug/L 07/16/13 14:21 7440-02-007/12/13 16:151.0 0.070 1
Selenium ND ug/L 07/16/13 14:21 7782-49-207/12/13 16:151.0 0.14 1
Silver ND ug/L 07/16/13 14:21 7440-22-407/12/13 16:150.50 0.010 1
Thallium ND ug/L 07/16/13 14:21 7440-28-007/12/13 16:151.0 0.020 1
Vanadium 0.25J ug/L 07/16/13 14:21 7440-62-207/12/13 16:151.0 0.11 1
Zinc 485 ug/L 07/16/13 14:21 7440-66-607/12/13 16:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 07/16/13 12:23 7429-90-507/12/13 16:1550.0 6.4 1
Antimony, Dissolved 0.072J ug/L 07/16/13 12:23 7440-36-007/12/13 16:151.0 0.030 1
Arsenic, Dissolved ND ug/L 07/16/13 12:23 7440-38-207/12/13 16:151.0 0.050 1
Barium, Dissolved 18.0 ug/L 07/16/13 12:23 7440-39-307/12/13 16:151.0 0.080 1
Beryllium, Dissolved ND ug/L 07/16/13 12:23 7440-41-707/12/13 16:150.50 0.050 1
Cadmium, Dissolved 3.6 ug/L 07/16/13 12:23 7440-43-907/12/13 16:150.50 0.050 1
Chromium, Dissolved ND ug/L 07/16/13 12:23 7440-47-307/12/13 16:151.0 0.070 1
Cobalt, Dissolved ND ug/L 07/16/13 12:23 7440-48-407/12/13 16:151.0 0.080 1
Copper, Dissolved 1.4 ug/L 07/16/13 12:23 7440-50-807/12/13 16:151.0 0.12 1
Iron, Dissolved ND ug/L 07/16/13 12:23 7439-89-607/12/13 16:1550.0 3.0 1
Lead, Dissolved 0.22J ug/L 07/16/13 12:23 7439-92-1 B07/12/13 16:151.0 0.030 1
Manganese, Dissolved 10.3 ug/L 07/16/13 12:23 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum, Dissolved 20.0 ug/L 07/16/13 12:23 7439-98-707/12/13 16:151.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130710 Lab ID: 60148574002 Collected: 07/10/13 12:50 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.40J ug/L 07/16/13 12:23 7440-02-007/12/13 16:151.0 0.070 1
Selenium, Dissolved ND ug/L 07/16/13 12:23 7782-49-207/12/13 16:151.0 0.14 1
Silver, Dissolved ND ug/L 07/16/13 12:23 7440-22-407/12/13 16:150.50 0.010 1
Thallium, Dissolved ND ug/L 07/16/13 12:23 7440-28-007/12/13 16:151.0 0.020 1
Vanadium, Dissolved 0.28J ug/L 07/16/13 12:23 7440-62-207/12/13 16:151.0 0.11 1
Zinc, Dissolved 488 ug/L 07/16/13 12:23 7440-66-6 D907/12/13 16:1510.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 671 mg/L 07/25/13 14:14 14808-79-850.0 8.0 50

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130710 Lab ID: 60148574003 Collected: 07/10/13 12:50 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 244000 ug/L 07/16/13 12:54 7440-70-207/12/13 16:15100 10.4 1
Magnesium 20900 ug/L 07/16/13 12:54 7439-95-407/12/13 16:1550.0 6.5 1
Potassium 7140 ug/L 07/16/13 12:54 7440-09-707/12/13 16:15500 44.4 1
Sodium 31000 ug/L 07/16/13 12:54 7440-23-507/12/13 16:15500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 238000 ug/L 07/16/13 13:42 7440-70-207/12/13 16:15100 10.4 1
Magnesium, Dissolved 20500 ug/L 07/16/13 13:42 7439-95-407/12/13 16:1550.0 6.5 1
Potassium, Dissolved 6950 ug/L 07/16/13 13:42 7440-09-707/12/13 16:15500 44.4 1
Sodium, Dissolved 30200 ug/L 07/16/13 13:42 7440-23-507/12/13 16:15500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 19.1J ug/L 07/16/13 14:26 7429-90-507/12/13 16:1550.0 6.4 1
Antimony 0.059J ug/L 07/16/13 14:26 7440-36-007/12/13 16:151.0 0.030 1
Arsenic 5.4 ug/L 07/16/13 14:26 7440-38-207/12/13 16:151.0 0.050 1
Barium 112 ug/L 07/16/13 14:26 7440-39-307/12/13 16:151.0 0.080 1
Beryllium ND ug/L 07/17/13 17:08 7440-41-707/12/13 16:150.50 0.050 1
Cadmium 0.12J ug/L 07/16/13 14:26 7440-43-907/12/13 16:150.50 0.050 1
Chromium ND ug/L 07/16/13 14:26 7440-47-307/12/13 16:151.0 0.070 1
Cobalt 0.14J ug/L 07/16/13 14:26 7440-48-407/12/13 16:151.0 0.080 1
Copper 1.1 ug/L 07/16/13 14:26 7440-50-807/12/13 16:151.0 0.12 1
Iron 85.3 ug/L 07/16/13 14:26 7439-89-607/12/13 16:1550.0 3.0 1
Lead 0.56J ug/L 07/16/13 14:26 7439-92-1 B07/12/13 16:151.0 0.030 1
Manganese 461 ug/L 07/16/13 14:26 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum 0.26J ug/L 07/16/13 14:26 7439-98-707/12/13 16:151.0 0.12 1
Nickel 0.90J ug/L 07/16/13 14:26 7440-02-007/12/13 16:151.0 0.070 1
Selenium ND ug/L 07/16/13 14:26 7782-49-207/12/13 16:151.0 0.14 1
Silver ND ug/L 07/16/13 14:26 7440-22-407/12/13 16:150.50 0.010 1
Thallium ND ug/L 07/16/13 14:26 7440-28-007/12/13 16:151.0 0.020 1
Vanadium 0.83J ug/L 07/16/13 14:26 7440-62-207/12/13 16:151.0 0.11 1
Zinc 36.7 ug/L 07/16/13 14:26 7440-66-607/12/13 16:1510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 7.4J ug/L 07/16/13 12:27 7429-90-507/12/13 16:1550.0 6.4 1
Antimony, Dissolved 0.068J ug/L 07/16/13 12:27 7440-36-007/12/13 16:151.0 0.030 1
Arsenic, Dissolved 5.2 ug/L 07/16/13 12:27 7440-38-207/12/13 16:151.0 0.050 1
Barium, Dissolved 110 ug/L 07/16/13 12:27 7440-39-307/12/13 16:151.0 0.080 1
Beryllium, Dissolved ND ug/L 07/16/13 12:27 7440-41-707/12/13 16:150.50 0.050 1
Cadmium, Dissolved ND ug/L 07/16/13 12:27 7440-43-907/12/13 16:150.50 0.050 1
Chromium, Dissolved ND ug/L 07/16/13 12:27 7440-47-307/12/13 16:151.0 0.070 1
Cobalt, Dissolved ND ug/L 07/16/13 12:27 7440-48-407/12/13 16:151.0 0.080 1
Copper, Dissolved 0.16J ug/L 07/16/13 12:27 7440-50-807/12/13 16:151.0 0.12 1
Iron, Dissolved 6.8J ug/L 07/16/13 12:27 7439-89-607/12/13 16:1550.0 3.0 1
Lead, Dissolved 0.22J ug/L 07/16/13 12:27 7439-92-1 B07/12/13 16:151.0 0.030 1
Manganese, Dissolved 452 ug/L 07/16/13 12:27 7439-96-507/12/13 16:151.0 0.14 1
Molybdenum, Dissolved 0.13J ug/L 07/16/13 12:27 7439-98-707/12/13 16:151.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130710 Lab ID: 60148574003 Collected: 07/10/13 12:50 Received: 07/11/13 10:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.72J ug/L 07/16/13 12:27 7440-02-007/12/13 16:151.0 0.070 1
Selenium, Dissolved ND ug/L 07/16/13 12:27 7782-49-207/12/13 16:151.0 0.14 1
Silver, Dissolved ND ug/L 07/16/13 12:27 7440-22-407/12/13 16:150.50 0.010 1
Thallium, Dissolved ND ug/L 07/16/13 12:27 7440-28-007/12/13 16:151.0 0.020 1
Vanadium, Dissolved 0.61J ug/L 07/16/13 12:27 7440-62-207/12/13 16:151.0 0.11 1
Zinc, Dissolved 2.2J ug/L 07/16/13 12:27 7440-66-607/12/13 16:1510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 129 mg/L 07/17/13 15:1207/12/13 12:032.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 353 mg/L 07/23/13 19:29 14808-79-850.0 8.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 17.6 mg/L 07/19/13 20:09 7440-44-05.0 0.41 10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23456
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1219400

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Matrix: Water

Analyzed

Calcium ug/L ND 100 07/16/13 11:59
Magnesium ug/L ND 50.0 07/16/13 11:59
Potassium ug/L ND 500 07/16/13 11:59
Sodium ug/L 33.1J 500 07/16/13 11:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219401LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 998010000 100 85-115
Magnesium ug/L 1030010000 103 85-115
Potassium ug/L 1040010000 104 85-115
Sodium ug/L 1060010000 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1219402MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60148602003

1219403

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 39 70-13071 1 910000388000 392000 395000
Magnesium ug/L M110000 64 70-13076 1 910000220000 226000 228000
Potassium ug/L 10000 94 70-13098 3 7100002690 12100 12500
Sodium ug/L 10000 96 70-13098 2 8100008720 18300 18600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23454
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1219390

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 07/16/13 13:16
Magnesium, Dissolved ug/L ND 50.0 07/16/13 13:16
Potassium, Dissolved ug/L ND 500 07/16/13 13:16
Sodium, Dissolved ug/L ND 500 07/16/13 13:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219391LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 971010000 97 85-115
Magnesium, Dissolved ug/L 995010000 100 85-115
Potassium, Dissolved ug/L 1020010000 102 85-115
Sodium, Dissolved ug/L 1040010000 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1219392MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60148602003

1219393

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 72 70-13031 1 910000379000 387000 382000
Magnesium, Dissolved ug/L M110000 76 70-13044 1 910000215000 222000 219000
Potassium, Dissolved ug/L 10000 94 70-13096 2 7100002580 12000 12200
Sodium, Dissolved ug/L 10000 96 70-13096 0 8100008550 18100 18200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23455
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1219395

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 07/16/13 13:09
Antimony ug/L ND 1.0 07/16/13 13:09
Arsenic ug/L ND 1.0 07/16/13 13:09
Barium ug/L ND 1.0 07/16/13 13:09
Beryllium ug/L ND 0.50 07/17/13 16:43
Cadmium ug/L ND 0.50 07/16/13 13:09
Chromium ug/L ND 1.0 07/16/13 13:09
Cobalt ug/L ND 1.0 07/16/13 13:09
Copper ug/L ND 1.0 07/16/13 13:09
Iron ug/L ND 50.0 07/16/13 13:09
Lead ug/L 0.20J 1.0 07/16/13 13:09
Manganese ug/L 0.19J 1.0 07/16/13 13:09
Molybdenum ug/L ND 1.0 07/16/13 13:09
Nickel ug/L ND 1.0 07/16/13 13:09
Selenium ug/L ND 1.0 07/16/13 13:09
Silver ug/L ND 0.50 07/16/13 13:09
Thallium ug/L ND 1.0 07/16/13 13:09
Vanadium ug/L ND 1.0 07/16/13 13:09
Zinc ug/L ND 10.0 07/16/13 13:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219396LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9381000 94 85-115
Antimony ug/L 39.240 98 85-115
Arsenic ug/L 38.140 95 85-115
Barium ug/L 38.640 96 85-115
Beryllium ug/L 37.940 95 85-115
Cadmium ug/L 39.240 98 85-115
Chromium ug/L 38.840 97 85-115
Cobalt ug/L 38.840 97 85-115
Copper ug/L 38.840 97 85-115
Iron ug/L 9381000 94 85-115
Lead ug/L 38.040 95 85-115
Manganese ug/L 38.540 96 85-115
Molybdenum ug/L 39.540 99 85-115
Nickel ug/L 38.840 97 85-115
Selenium ug/L 38.140 95 85-115
Silver ug/L 19.120 96 85-115
Thallium ug/L 37.040 93 85-115
Vanadium ug/L 39.240 98 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219396LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 99.7100 100 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1219397MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60148602002

1219398

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 94 70-13093 1 201000209 1150 1140
Antimony ug/L 40 100 70-13099 2 20400.12J 40.2 39.6
Arsenic ug/L 40 102 70-130101 1 20400.28J 41.2 40.8
Barium ug/L 40 96 70-13093 2 204018.8 57.2 55.8
Beryllium ug/L 40 93 70-13092 1 20400.50 37.6 37.2
Cadmium ug/L 40 99 70-13095 3 204019.8 59.2 57.7
Chromium ug/L 40 99 70-13099 1 2040ND 39.8 39.5
Cobalt ug/L 40 96 70-13095 1 20402.4 41.0 40.4
Copper ug/L 40 101 70-13094 3 204060.3 100 97.9
Iron ug/L 1000 102 70-13091 2 2010003860 4880 4780
Lead ug/L 40 97 70-13095 2 20403.5 42.4 41.6
Manganese ug/L M140 170 70-13025 3 20401820 1880 1830
Molybdenum ug/L 40 106 70-130103 2 204019.0 61.4 60.3
Nickel ug/L 40 95 70-13094 1 20403.8 41.8 41.4
Selenium ug/L 40 103 70-130102 1 2040ND 41.3 40.9
Silver ug/L 20 93 70-13092 2 2020ND 18.6 18.4
Thallium ug/L 40 95 70-13094 2 20400.029J 38.0 37.4
Vanadium ug/L 40 100 70-130100 0 2040ND 40.0 39.8
Zinc ug/L M1100 173 70-13074 3 201003630 3800 3700
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23457
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1219404

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 07/16/13 11:29
Antimony, Dissolved ug/L ND 1.0 07/16/13 11:29
Arsenic, Dissolved ug/L ND 1.0 07/16/13 11:29
Barium, Dissolved ug/L ND 1.0 07/16/13 11:29
Beryllium, Dissolved ug/L ND 0.50 07/16/13 11:29
Cadmium, Dissolved ug/L ND 0.50 07/16/13 11:29
Chromium, Dissolved ug/L ND 1.0 07/16/13 11:29
Cobalt, Dissolved ug/L ND 1.0 07/16/13 11:29
Copper, Dissolved ug/L ND 1.0 07/16/13 11:29
Iron, Dissolved ug/L ND 50.0 07/16/13 11:29
Lead, Dissolved ug/L 0.20J 1.0 07/16/13 11:29
Manganese, Dissolved ug/L 0.19J 1.0 07/16/13 11:29
Molybdenum, Dissolved ug/L ND 1.0 07/16/13 11:29
Nickel, Dissolved ug/L ND 1.0 07/16/13 11:29
Selenium, Dissolved ug/L ND 1.0 07/16/13 11:29
Silver, Dissolved ug/L ND 0.50 07/16/13 11:29
Thallium, Dissolved ug/L ND 1.0 07/16/13 11:29
Vanadium, Dissolved ug/L ND 1.0 07/16/13 11:29
Zinc, Dissolved ug/L ND 10.0 07/16/13 11:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219405LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9351000 93 85-115
Antimony, Dissolved ug/L 39.640 99 85-115
Arsenic, Dissolved ug/L 39.040 98 85-115
Barium, Dissolved ug/L 39.540 99 85-115
Beryllium, Dissolved ug/L 38.340 96 85-115
Cadmium, Dissolved ug/L 39.540 99 85-115
Chromium, Dissolved ug/L 39.640 99 85-115
Cobalt, Dissolved ug/L 39.440 98 85-115
Copper, Dissolved ug/L 39.840 100 85-115
Iron, Dissolved ug/L 9611000 96 85-115
Lead, Dissolved ug/L 38.640 96 85-115
Manganese, Dissolved ug/L 39.640 99 85-115
Molybdenum, Dissolved ug/L 40.240 100 85-115
Nickel, Dissolved ug/L 39.540 99 85-115
Selenium, Dissolved ug/L 39.440 98 85-115
Silver, Dissolved ug/L 19.420 97 85-115
Thallium, Dissolved ug/L 37.640 94 85-115
Vanadium, Dissolved ug/L 39.840 99 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1219405LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 101100 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1219406MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60148602002

1219407

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 91 70-13092 1 201000ND 912 918
Antimony, Dissolved ug/L 40 100 70-130100 0 20400.31J 40.2 40.3
Arsenic, Dissolved ug/L 40 102 70-130103 1 20400.066J 40.9 41.2
Barium, Dissolved ug/L 40 96 70-13095 1 204018.9 57.3 57.0
Beryllium, Dissolved ug/L 40 87 70-13086 1 20400.12J 34.8 34.4
Cadmium, Dissolved ug/L 40 98 70-13098 0 204018.6 57.6 57.9
Chromium, Dissolved ug/L 40 98 70-13099 1 2040ND 39.3 39.5
Cobalt, Dissolved ug/L 40 96 70-13096 1 20403.9 42.3 42.5
Copper, Dissolved ug/L 40 95 70-13098 2 20404.4 42.3 43.4
Iron, Dissolved ug/L 1000 95 70-13095 0 2010004.3J 956 958
Lead, Dissolved ug/L 40 97 70-13096 1 20400.22J 39.0 38.7
Manganese, Dissolved ug/L M140 28 70-13058 1 20401860 1870 1880
Molybdenum, Dissolved ug/L 40 104 70-130104 0 204018.5 60.0 60.1
Nickel, Dissolved ug/L 40 95 70-13096 1 20404.1 41.9 42.5
Selenium, Dissolved ug/L 40 103 70-130104 1 2040ND 41.2 41.6
Silver, Dissolved ug/L 20 93 70-13093 0 2020ND 18.7 18.7
Thallium, Dissolved ug/L 40 96 70-13096 1 20400.026J 38.6 38.3
Vanadium, Dissolved ug/L 40 101 70-130101 1 2040ND 40.3 40.5
Zinc, Dissolved ug/L 100 78 70-130114 1 201003430 3510 3550
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/42315
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60148574001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1218844

Associated Lab Samples: 60148574001

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 07/17/13 11:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1218845LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 178198 90 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60148559001
1218846SAMPLE DUPLICATE:

BOD, 5 day mg/L 29200 4 1728200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/42323
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1218960

Associated Lab Samples: 60148574003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 07/17/13 14:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1218961LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 180198 91 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60148544001
1218962SAMPLE DUPLICATE:

BOD, 5 day mg/L ND 17ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/25552
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60148574001, 60148574002, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1224200

Associated Lab Samples: 60148574001, 60148574003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 07/23/13 17:50

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1225425

Associated Lab Samples: 60148574001, 60148574002

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 07/25/13 10:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1224201LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 99 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1225426LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.05 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1224202MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60148574001

1224203

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 250 85 61-11977 2 10250680 892 872

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1224204MATRIX SPIKE SAMPLE:
MSSpike

Result
60148726004

Sulfate mg/L 91.550 96 61-11943.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/18583
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60148574001, 60148574003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 824983

Associated Lab Samples: 60148574001, 60148574003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 07/19/13 14:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

824984LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.52.5 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

824985MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10234956013

824986

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 98 80-120100 2 202.5ND 2.5 2.5

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

824987MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

4081052001

824988

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 15 103 80-120103 0 20156.6 22.1 22.1

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/25/2013 05:42 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60148574
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60148574001 MPRP/23456 ICP/18446ROCK DRAIN IN 130710 EPA 200.7 EPA 200.7
60148574002 MPRP/23456 ICP/18446ROCK DRAIN MP 130710 EPA 200.7 EPA 200.7
60148574003 MPRP/23456 ICP/18446WETLAND OUT 130710 EPA 200.7 EPA 200.7

60148574001 MPRP/23454 ICP/18447ROCK DRAIN IN 130710 EPA 200.7 EPA 200.7
60148574002 MPRP/23454 ICP/18447ROCK DRAIN MP 130710 EPA 200.7 EPA 200.7
60148574003 MPRP/23454 ICP/18447WETLAND OUT 130710 EPA 200.7 EPA 200.7

60148574001 MPRP/23455 ICPM/2382ROCK DRAIN IN 130710 EPA 200.8 EPA 200.8
60148574002 MPRP/23455 ICPM/2382ROCK DRAIN MP 130710 EPA 200.8 EPA 200.8
60148574003 MPRP/23455 ICPM/2382WETLAND OUT 130710 EPA 200.8 EPA 200.8

60148574001 MPRP/23457 ICPM/2383ROCK DRAIN IN 130710 EPA 200.8 EPA 200.8
60148574002 MPRP/23457 ICPM/2383ROCK DRAIN MP 130710 EPA 200.8 EPA 200.8
60148574003 MPRP/23457 ICPM/2383WETLAND OUT 130710 EPA 200.8 EPA 200.8

60148574001 WET/42315 WET/42399ROCK DRAIN IN 130710 SM 5210B SM 5210B

60148574003 WET/42323 WET/42409WETLAND OUT 130710 SM 5210B SM 5210B

60148574001 WETA/25552ROCK DRAIN IN 130710 EPA 300.0
60148574002 WETA/25552ROCK DRAIN MP 130710 EPA 300.0
60148574003 WETA/25552WETLAND OUT 130710 EPA 300.0

60148574001 WETA/18583ROCK DRAIN IN 130710 SM 5310C
60148574003 WETA/18583WETLAND OUT 130710 SM 5310C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/25/2013 05:42 PM
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Sample Condition Upon Receipt 
ESI Tech Spec Client 

-WO#: 60148574 
I\ 111\\ II\ I\\ 1\11111\1 
60148574 

Client Name: Optional 

Courier: Fed Exii UPS D USPS D Client D Commercial O Pace O Other D Proj Due Date. 

Tracking#: t-z.. '?31W'ii7 ~4 LfqLf-1_ i;1"1:1- Pace Shipping Label Used? Yes D No !Si! Proi Name: ---------~ 
Custody Seal on Cooler/Box Present: Yes ii No O Seals intact: Yes ii No D 

Packing Material: Bubble Wrap D Bubble Bags 'fi Foam D None D Other igZPc..L 

Thermometer Used: @ / T-194 Type of Ice: Q Blue None D Samples received on ice, cooling process has begun 

Cooler Temperature: 1 · "< 
Tempe ratuce should be. aboife freezing to 6°C 

Chain of Custody present: ~Yes DNo 

Chain of Custody filled out: lives DNo 

Ghain of Custody relinquished: 1!5ves ONo 

Sampler name & sianature on COC: ~Yes ONo 

Samples arrived within holdinQ time: Ji'ves ONo 

Short Hold Time analyses (<72hr): fiives ONo 

Rush Turn Around Time requested: DYes ~No 

Sufficient volume: ~Yes DNo 

Correct containers used: ~Yes DNo 

Pace containers used: e{Yes ONo 

Containers intact: ~Yes D No 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes DNo 

filtered volume received for dissolved tests? ~Yes ONo 

Sample labels match COC : !llves DNo 

Includes date/time/ID/analyses Matrix: wT 

IAII containers needing preservation have beer:, checked. r/Jves DNo 

All containers needing preservation are found to be in 
FiJves DNo complfance with EPA recommendation. 

Excepuoos. VOA, colifomi,@ O&G, WI-ORO (water) 
illlYes DNo Pl:leaollcs 

rTrip Blank present: 
DYes DNo 

1
Pace Trip Blank lot# (if purchased): 
Headspace in VOA vials ( >6mm) · DYes ONo 

Project sampled in USDA ReQulated Area: DYes DNo 

Client Notification/ Resolution-;. Copy COC to Client? 

Person Contacted 

Comments/ Resolution : 

Daterrime: 

Project Manager Review ---~--'""""'_,~..__--'---'=----- ---

(circle one) 
\Date and i01.ials of p_e/f'on examining 
contents: -ll-13 S 

ON/A 1 

O N/A 2. 

ON/A 3. 

ON/A 4 . 

ON/A 5. 

ON/A 6.RoD -
ON/A 7 -
ON/A 8. 

-- - -
ON/A 

O N/A 9 . 

ON/A 10 

liNtA 
= = 

11. -
DN/A 12 

O N/A 

13. -
DN/A 

ON/A 14. 

Initial when ,~at # of added 
completed preservative 

illJN/A 

15 

~N/A 

n6 

rlf N/A 17. List State: 
= y {v' Field Data Required? y I N 

- emp Log: Record start and finish times 
hen unpacking cooler, if >20 min, 

recheck sample temps 

Start· 

End. 

em Tern 

F-KS-C-004-Rev 2, 04December2012 
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Lao~~ 
1chneld 

ompany 
Laboratory Management Prog~am La,.) Chain of Custody Record Pag-,'~ of _L 

0 A BP affiliated company 

BP/ARC Project Name: Rie<rArgentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 

lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 

Lab Phone: (913) 563-1407 California Global ID No.: NA 

Lab Shipping Accnt UPS # 733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision X OOC-BU 

Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBMPhone: 714-228-6770 
~ 

EBMEmail: anthony.brown@bp.com QI 
C 
]i 
C 
0 
(.) 

0 
"C E Lab 3 al Sample Description Date Time CT :!2 8. E ~ No. 

~ 
::J :, $ - ~ z 0 ... 

~ 0 - .s I ~ - "' c3 ~ ~ C .. z 
:::, ::c ::c ::c 

1<otl:.brn.iri1n f30flo -=,-j,o//3 11: 15' Y. lo 3 I 'l 0 

~od. Dr-().in t,..tp 130'.f/O 1-'/;o /2, 12.:'50 Y. 3 I 0 2- 0 
t,.)1.tl().t1G\OCA.t \~1-10 1/10 /13 lZ'·So Y. lo 3 I 2, ~ ...._ 
~ 

i--
1--- -

/'/ ~ ', ·- -
//4 n )\,) 

,__.. 

-1--' 

I /d{'\"~ t?' i.-- - r---r-----\. _;..,,--_ .....-
.--

------,,/" 
~ 

Sampler's Name: +la IJ,e £,2;Q. vat') 5,ivl p~ . ~'"?f ~hed By / Afflllatl~n 

Sampler's Company: A-1.Aet C t:/Jnl!JJ~w~/ I/Pl ee 
u.PS ShipDate: 1/to/13 

,. . ~ V , I 
Shipment Method: 

Shipment Tracking No: /~ + 3:, 'rJ S 't 'Zl{ LJf,f L{ l..5112.-
Special Instructions: 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

________ Rush TAT: Yes No X 

(oo\l4<Fi"=M 
Consultant/Contractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA11161302.200A 

!Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM - Email Report/EDD To: lynda.lombardi@amec.com 

Invoice To: BP/ARC _x_ Contractor -
Requested Analyses Report Type & QC Level 

Standard ..lL 

Full Data Package -

"' "' .s ~ 0 
C C ID ID 
! ai $ iii' 0 0 

~ 
... 

.i,g ID 0 N Comments .i,o 10 It) -~ - N 
6 :E :E 0 Ir-: .!!I;::: 
~ ~ "' Nole: If smnple not C0lecled. in<ica!e 'No QI • .!!o 0 :E g :E g :E Sanple" in comments end singl&-slrice oot J!!o (.) 0 ciS 

..J 

~ !!1 i3 !!1 
-<') 

~ 0 0 end initial any pieprinled sample desaiption. ~!:!! CCI == ::c 

)( X X X X =?gp ti.I{ \1 ~\J (~\ ~!No& Dissolved melals are field filtered. {tJ 

X x )( ,~,:" t I (ffl_ 

X X X X X ~·r: ~ ~ I+ \H,U Metals are: Ca, K, Na, Mg (E200.7); £i3 
~ 

Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 

Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.B) 

r--- -
r--- t--- ...._ -- r---. ,._ 

I'--
Date nme Accepted By / Affiliation Date Time 

7/to/p )'(./5 ~~. ,( /7~ fpA.ct; 7-11-1~ 
f1J"H>-<; 

~ 

lb.LS 

THIS LINE- LAB USE ONLY: Custody Seals In Placef<~, No Temp Blank: (eJ No I Cooler Temp on Receipt l -~ °ᴩ�F/C I TripBlank:Yes~ I .MSJMSD Sample Submitted: Yes ,~J 
aDIADr 1 .ua rrtr Dau- a: n41ft4,..,nna 
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3Chain of Custody 

Workorder:60148574 Workorder Name: WETLAND PILOT SCALE TEST 
ReportT9 

Heather Wilson 
Pace Analytical Services, Inc. 
9608 Loiret Blvd. 
Lenexa, KS 66219 
Phone {913)599-5665 
Fax(913)599-1759 

Qo/ 
2 WETLAND OUT 130710 C:(J·z_ PS 

3 

4 

5 

Transfers Released By 

2 

3 

Pace Analytical Green Bay 
1241 Bellevue Street 
Suite 9 
Green Bay, WI 54302 
Phone (920)469-2436 

7/10/201311:15 60148574001 Water 

7/10/201312:50 60148574003 Water 

Cooler Temperature on Receipt 3 °c Custody Seal 

Thursday, July 11, 2013 12:29:15 PM 

N 

/-Pace Analytical 
Y>ww.pacelabs. com 

Owner Received Date: 7/11/2013 Results Requested By: 7/25/2013 

·.-.,J=!resezyed¢qnfainers is·.·. g 
1-
(.) 
0 
...-
(") 
I.!) 

X 
X 

< .<RequestedA11alysis · 

· Comments . 

Received on Ice f Y r N Samples lntac Y or N 

"'' 

FMT-ALL-C-002rev.O 24March2009 Page 1 of 1 
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aeAnalyticat Sample Condition Upon Receipt 

[""'~\;t: t"\Jli::tlYU\ii::U Ot:::IVl\.,t:;::;), IIIV, 

1241 Bellevue Street, Suite 9 
Green Bay, WI 54302 

( Client Name: fct ( e k {: 
Courier: .red Ex rc_UPS r USPS r Client r :ommercial r Pace 

Project # ___ ½..l.><.O~.::..L\..,.._Q\Q,.._,O,,___ 

Tracking#: _) {;i{CJ )2_ 1 J. OJ 1ft J 
Custody Seal on Cooler/Box Present: v(es r no Seals intact: Vyes r no 

Custody Sealon Sampl~s Present: r yes ~o Seals intact: C yes r no 

Other __________ _ 

Packing Material: V Bubb~e YJrrp V Bubble Bags r N~.~ r other . 

Thermometer Used ) /") l ) ·- Type of Ice: ~t . lue ?ry N~ne r Samples on ice, cooling process has begun 

Cooler Temperature Unc9ft: 1 /Corr: 3 ~-~og1cal Tissue IS Frozen: Lyes 
7 

( 

Temp Blank Present: J7 yes r no r no Person examiningfontents: 

Temp should be above freezing to 6°C for all sample except Biota. Date: ?.!... I 2]; 'J 
Initials: L?: iV' ti Frozen Biota Samples should be received s O"C. Comments: 

Chain of Custody Present: /4es 0No ON/A 1. 

Chain of Custody Filled Out: ~s 0No ON/A 2. 

Chain of Custody Relinquished: ~es 0No ON/A 3. 

Sampler Name & Signature on COC: 0Yes 0No ~A 4. 

Samples Arrived within Hold Time: gy'es 0No ON/A 5. 

- VOA Samples frozen upon receipt 0Yes 0No Date/Time: 

Short Hold Time Analysis (<72hr): DYes ~o ON/A 6. 

Rush Tum Around Time Requested: DYes ~o ON/A 7 . 

Sufficient Volume: .,12'.0 es D No ON/A 8. 

Correct Containers Used: foYes DNo ON/A 9. 

-Pace Containers Used: OYes~o ON/A 

-Pace IR Containers Used: Aves 0No ON/A 

Containers Intact: }efves 0No ON/A 10. 

Filtered volume received for Dissolved tests 0Yes 0No ~ 11. 

Sample Labels match COC: 
?tJo 

ON/A 12. 

-Includes date/time/ID/Analysis Matrix: 
All containers needing preseivation have been checked. 

0Yes 0No ~A r, HN03 r H2S04 r NaOH r- NaOH +ZnAct (Non-Compliance noted in 13.) 13. - -- - ---- - - - --- - - -- - - -- - - - - ---- - -- - ---
All containers needing preseivation are found to be in I compliance with EPA recommendation. 0Yes 0No }ZJNIA 
(HN03, H2S04 s2; NaO-(§)nAct ?:9, NaOH .:12) ______________ 
exceptions: VOA, coliform, OC TOX, TOH, ;z{y Initial when I Lab Std #ID of I Date/ 
O&G. WIDROW, Phenolics, OTHER: Yes 0No completed preservative Time: 

/ 

Headspace in VOA Vials ( >6mm): 0Yes ONo /tl~A 14. 

Trip Blank Present DYes DNo z 15. 

Trip Blank Custody Seals Present 0Yes 0No NIA 

Pace Trip Blank Lot# (if purchased): 
Client Notification/ Resolution: If checked, see attached form for additional comments D 

Person Contacted: Dateffime: ---------------Comments/ Resolution: __________________________________________ _ 

Project Manager Review: Date: 7 / IS{t 3 

F-GB-C-031-Rev.01 (01Mar2013) SCUR Form 
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September 03, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60151053

60151053
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on August 15, 2013.  The
results relate only to the within this report conform to the most current version of the TNI standards,
BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance Project Plan
(QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 1 of 35
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CERTIFICATIONS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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SAMPLE SUMMARY

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60151053001 ROCKDRAININ130814 Water 08/14/13 11:00 08/15/13 10:00

60151053002 ROCKDRAINMP130814 Water 08/14/13 11:50 08/15/13 10:00

60151053003 WETLANDOUT130814 Water 08/14/13 12:35 08/15/13 10:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60151053001 ROCKDRAININ130814 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW, TJG

SM 5210B 1 PASI-KDJR

EPA 300.0 1 PASI-KOL

60151053002 ROCKDRAINMP130814 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW, TJG

EPA 300.0 1 PASI-KOL

60151053003 WETLANDOUT130814 EPA 200.7 4 PASI-KJGP

EPA 200.7 4 PASI-KJGP

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW, TJG

SM 5210B 1 PASI-KDJR

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: September 03, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23918
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60151053002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1239268)

• Calcium

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: September 03, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: September 03, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23919
B: Analyte was detected in the associated method blank.

• BLANK for HBN 303567 [MPRP/239  (Lab ID: 1239274)
• Antimony
• Copper
• Lead
• Molybdenum
• Nickel
• Silver
• Thallium
• Zinc

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23919
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60151053001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1239276)

• Iron

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: September 03, 2013

Description: 200.8 MET ICPMS

QC Batch: MPRP/23919
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60151053001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• Manganese
• Zinc

• MSD  (Lab ID: 1239277)
• Iron
• Manganese
• Zinc

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: September 03, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/23910
B: Analyte was detected in the associated method blank.

• BLANK for HBN 303437 [MPRP/239  (Lab ID: 1238844)
• Lead, Dissolved
• Thallium, Dissolved
• Vanadium, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/23910
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60151091001,60151091002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1238846)

• Copper, Dissolved
• Manganese, Dissolved
• Zinc, Dissolved

• MS  (Lab ID: 1238848)
• Iron, Dissolved
• Manganese, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: September 03, 2013

Description: 200.8 MET ICPMS, Dissolved

QC Batch: MPRP/23910
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60151091001,60151091002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• Zinc, Dissolved

• MSD  (Lab ID: 1238847)
• Copper, Dissolved
• Manganese, Dissolved
• Zinc, Dissolved

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: September 03, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: WET/42912
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 1237094)
• BOD, 5 day

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: September 03, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Sample Comments:

The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.
• ROCKDRAININ130814  (Lab ID: 60151053001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: September 03, 2013

Description: 5310C TOC

General Information:
1 sample was analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: ROCKDRAININ130814 Lab ID: 60151053001 Collected: 08/14/13 11:00 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 253000 ug/L 08/23/13 15:06 7440-70-208/21/13 10:00100 10.4 1
Magnesium 20900 ug/L 08/23/13 15:06 7439-95-408/21/13 10:0050.0 6.5 1
Potassium 3670 ug/L 08/23/13 15:06 7440-09-708/21/13 10:00500 44.4 1
Sodium 17000 ug/L 08/23/13 15:06 7440-23-508/21/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 253000 ug/L 08/22/13 11:36 7440-70-208/20/13 14:00100 10.4 1
Magnesium, Dissolved 20800 ug/L 08/22/13 11:36 7439-95-408/20/13 14:0050.0 6.5 1
Potassium, Dissolved 3450 ug/L 08/22/13 11:36 7440-09-708/20/13 14:00500 44.4 1
Sodium, Dissolved 16700 ug/L 08/22/13 11:36 7440-23-508/20/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 114 ug/L 08/28/13 19:47 7429-90-508/21/13 10:0050.0 6.4 1
Antimony 0.26J ug/L 08/28/13 19:47 7440-36-0 B08/21/13 10:001.0 0.030 1
Arsenic 0.24J ug/L 08/28/13 19:47 7440-38-208/21/13 10:001.0 0.050 1
Barium 18.8 ug/L 08/28/13 19:47 7440-39-308/21/13 10:001.0 0.080 1
Beryllium 0.17J ug/L 08/29/13 18:58 7440-41-708/21/13 10:000.50 0.050 1
Cadmium 14.2 ug/L 08/28/13 19:47 7440-43-908/21/13 10:000.50 0.050 1
Chromium 0.18J ug/L 08/28/13 19:47 7440-47-308/21/13 10:001.0 0.070 1
Cobalt 2.2 ug/L 08/28/13 19:47 7440-48-408/21/13 10:001.0 0.080 1
Copper 26.7 ug/L 08/28/13 19:47 7440-50-808/21/13 10:001.0 0.12 1
Iron 1450 ug/L 08/30/13 19:55 7439-89-6 M108/21/13 10:0050.0 3.0 1
Lead 2.5 ug/L 08/28/13 19:47 7439-92-1 B08/21/13 10:001.0 0.030 1
Manganese 1640 ug/L 08/30/13 19:55 7439-96-5 M108/21/13 10:001.0 0.14 1
Molybdenum 16.5 ug/L 08/28/13 19:47 7439-98-708/21/13 10:001.0 0.12 1
Nickel 3.8 ug/L 08/28/13 19:47 7440-02-0 B08/21/13 10:001.0 0.070 1
Selenium ND ug/L 08/28/13 19:47 7782-49-208/21/13 10:001.0 0.14 1
Silver 0.056J ug/L 08/28/13 19:47 7440-22-4 B08/21/13 10:000.50 0.010 1
Thallium 0.18J ug/L 08/28/13 19:47 7440-28-0 B08/21/13 10:001.0 0.020 1
Vanadium ND ug/L 08/28/13 19:47 7440-62-208/21/13 10:001.0 0.11 1
Zinc 2270 ug/L 08/28/13 19:47 7440-66-6 M108/21/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 08/22/13 21:26 7429-90-508/20/13 14:0050.0 6.4 1
Antimony, Dissolved 0.26J ug/L 08/22/13 21:26 7440-36-008/20/13 14:001.0 0.030 1
Arsenic, Dissolved ND ug/L 08/22/13 21:26 7440-38-208/20/13 14:001.0 0.050 1
Barium, Dissolved 19.1 ug/L 08/22/13 21:26 7440-39-3 D908/20/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 08/22/13 21:26 7440-41-708/20/13 14:000.50 0.050 1
Cadmium, Dissolved 13.3 ug/L 08/22/13 21:26 7440-43-908/20/13 14:000.50 0.050 1
Chromium, Dissolved ND ug/L 08/22/13 21:26 7440-47-308/20/13 14:001.0 0.070 1
Cobalt, Dissolved 3.5 ug/L 08/22/13 21:26 7440-48-4 D908/20/13 14:001.0 0.080 1
Copper, Dissolved 2.6 ug/L 08/22/13 21:26 7440-50-808/20/13 14:001.0 0.12 1
Iron, Dissolved ND ug/L 08/30/13 18:50 7439-89-608/20/13 14:0050.0 3.0 1
Lead, Dissolved 0.088J ug/L 08/22/13 21:26 7439-92-1 B08/20/13 14:001.0 0.030 1
Manganese, Dissolved 1650 ug/L 08/26/13 15:21 7439-96-5 D908/20/13 14:005.0 0.70 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: ROCKDRAININ130814 Lab ID: 60151053001 Collected: 08/14/13 11:00 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • The container for the 5310C TOC analysis was broken during shipment; therefore, it was not analyzed for TOC.

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Molybdenum, Dissolved 16.5 ug/L 08/22/13 21:26 7439-98-708/20/13 14:001.0 0.12 1
Nickel, Dissolved 2.6 ug/L 08/22/13 21:26 7440-02-008/20/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 08/22/13 21:26 7782-49-208/20/13 14:001.0 0.14 1
Silver, Dissolved ND ug/L 08/22/13 21:26 7440-22-408/20/13 14:000.50 0.010 1
Thallium, Dissolved 0.27J ug/L 08/22/13 21:26 7440-28-0 B08/20/13 14:001.0 0.020 1
Vanadium, Dissolved 0.33J ug/L 08/22/13 21:26 7440-62-2 B08/20/13 14:001.0 0.11 1
Zinc, Dissolved 1990 ug/L 08/22/13 21:26 7440-66-608/20/13 14:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 08/21/13 10:3808/16/13 09:362.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 642 mg/L 08/26/13 17:07 14808-79-8100 16.0 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: ROCKDRAINMP130814 Lab ID: 60151053002 Collected: 08/14/13 11:50 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 252000 ug/L 08/23/13 15:10 7440-70-2 M108/21/13 10:00100 10.4 1
Magnesium 20900 ug/L 08/23/13 15:10 7439-95-408/21/13 10:0050.0 6.5 1
Potassium 3740 ug/L 08/23/13 15:10 7440-09-708/21/13 10:00500 44.4 1
Sodium 17200 ug/L 08/23/13 15:10 7440-23-508/21/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 248000 ug/L 08/22/13 11:42 7440-70-208/20/13 14:00100 10.4 1
Magnesium, Dissolved 20300 ug/L 08/22/13 11:42 7439-95-408/20/13 14:0050.0 6.5 1
Potassium, Dissolved 3500 ug/L 08/22/13 11:42 7440-09-708/20/13 14:00500 44.4 1
Sodium, Dissolved 16700 ug/L 08/22/13 11:42 7440-23-508/20/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 16.4J ug/L 08/28/13 19:51 7429-90-508/21/13 10:0050.0 6.4 1
Antimony 0.26J ug/L 08/28/13 19:51 7440-36-0 B08/21/13 10:001.0 0.030 1
Arsenic ND ug/L 08/28/13 19:51 7440-38-208/21/13 10:001.0 0.050 1
Barium 17.2 ug/L 08/28/13 19:51 7440-39-308/21/13 10:001.0 0.080 1
Beryllium ND ug/L 08/29/13 19:02 7440-41-708/21/13 10:000.50 0.050 1
Cadmium 5.9 ug/L 08/28/13 19:51 7440-43-908/21/13 10:000.50 0.050 1
Chromium 0.20J ug/L 08/28/13 19:51 7440-47-308/21/13 10:001.0 0.070 1
Cobalt ND ug/L 08/28/13 19:51 7440-48-408/21/13 10:001.0 0.080 1
Copper 10.3 ug/L 08/28/13 19:51 7440-50-808/21/13 10:001.0 0.12 1
Iron 96.3 ug/L 08/30/13 19:59 7439-89-608/21/13 10:0050.0 3.0 1
Lead 0.49J ug/L 08/28/13 19:51 7439-92-1 B08/21/13 10:001.0 0.030 1
Manganese 5.7 ug/L 08/30/13 19:59 7439-96-508/21/13 10:001.0 0.14 1
Molybdenum 14.3 ug/L 08/28/13 19:51 7439-98-708/21/13 10:001.0 0.12 1
Nickel 1.6 ug/L 08/28/13 19:51 7440-02-0 B08/21/13 10:001.0 0.070 1
Selenium ND ug/L 08/28/13 19:51 7782-49-208/21/13 10:001.0 0.14 1
Silver 0.050J ug/L 08/28/13 19:51 7440-22-4 B08/21/13 10:000.50 0.010 1
Thallium 0.14J ug/L 08/28/13 19:51 7440-28-0 B08/21/13 10:001.0 0.020 1
Vanadium 0.17J ug/L 08/28/13 19:51 7440-62-208/21/13 10:001.0 0.11 1
Zinc 871 ug/L 08/28/13 19:51 7440-66-608/21/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 08/22/13 21:38 7429-90-508/20/13 14:0050.0 6.4 1
Antimony, Dissolved 0.22J ug/L 08/22/13 21:38 7440-36-008/20/13 14:001.0 0.030 1
Arsenic, Dissolved ND ug/L 08/22/13 21:38 7440-38-208/20/13 14:001.0 0.050 1
Barium, Dissolved 16.8 ug/L 08/22/13 21:38 7440-39-308/20/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 08/22/13 21:38 7440-41-708/20/13 14:000.50 0.050 1
Cadmium, Dissolved 5.6 ug/L 08/22/13 21:38 7440-43-908/20/13 14:000.50 0.050 1
Chromium, Dissolved ND ug/L 08/22/13 21:38 7440-47-308/20/13 14:001.0 0.070 1
Cobalt, Dissolved 0.92J ug/L 08/22/13 21:38 7440-48-408/20/13 14:001.0 0.080 1
Copper, Dissolved 6.2 ug/L 08/22/13 21:38 7440-50-808/20/13 14:001.0 0.12 1
Iron, Dissolved ND ug/L 08/30/13 18:54 7439-89-608/20/13 14:0050.0 3.0 1
Lead, Dissolved 0.087J ug/L 08/22/13 21:38 7439-92-1 B08/20/13 14:001.0 0.030 1
Manganese, Dissolved 6.8 ug/L 08/26/13 15:25 7439-96-5 D908/20/13 14:002.0 0.28 2
Molybdenum, Dissolved 14.1 ug/L 08/22/13 21:38 7439-98-708/20/13 14:001.0 0.12 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: ROCKDRAINMP130814 Lab ID: 60151053002 Collected: 08/14/13 11:50 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.34J ug/L 08/22/13 21:38 7440-02-008/20/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 08/22/13 21:38 7782-49-208/20/13 14:001.0 0.14 1
Silver, Dissolved ND ug/L 08/22/13 21:38 7440-22-408/20/13 14:000.50 0.010 1
Thallium, Dissolved 0.24J ug/L 08/22/13 21:38 7440-28-0 B08/20/13 14:001.0 0.020 1
Vanadium, Dissolved 0.60J ug/L 08/22/13 21:38 7440-62-2 B08/20/13 14:001.0 0.11 1
Zinc, Dissolved 842 ug/L 08/22/13 21:38 7440-66-608/20/13 14:0010.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 637 mg/L 08/27/13 13:48 14808-79-8100 16.0 100
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: WETLANDOUT130814 Lab ID: 60151053003 Collected: 08/14/13 12:35 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 253000 ug/L 08/23/13 15:22 7440-70-208/21/13 10:00100 10.4 1
Magnesium 20900 ug/L 08/23/13 15:22 7439-95-408/21/13 10:0050.0 6.5 1
Potassium 5360 ug/L 08/23/13 15:22 7440-09-708/21/13 10:00500 44.4 1
Sodium 17400 ug/L 08/23/13 15:22 7440-23-508/21/13 10:00500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 238000 ug/L 08/22/13 11:45 7440-70-208/20/13 14:00100 10.4 1
Magnesium, Dissolved 19100 ug/L 08/22/13 11:45 7439-95-408/20/13 14:0050.0 6.5 1
Potassium, Dissolved 4870 ug/L 08/22/13 11:45 7440-09-708/20/13 14:00500 44.4 1
Sodium, Dissolved 16300 ug/L 08/22/13 11:45 7440-23-508/20/13 14:00500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 12.4J ug/L 08/28/13 19:56 7429-90-508/21/13 10:0050.0 6.4 1
Antimony 0.13J ug/L 08/28/13 19:56 7440-36-0 B08/21/13 10:001.0 0.030 1
Arsenic 2.2 ug/L 08/28/13 19:56 7440-38-208/21/13 10:001.0 0.050 1
Barium 99.2 ug/L 08/28/13 19:56 7440-39-308/21/13 10:001.0 0.080 1
Beryllium ND ug/L 08/29/13 19:06 7440-41-708/21/13 10:000.50 0.050 1
Cadmium ND ug/L 08/28/13 19:56 7440-43-908/21/13 10:000.50 0.050 1
Chromium 0.24J ug/L 08/28/13 19:56 7440-47-308/21/13 10:001.0 0.070 1
Cobalt 0.16J ug/L 08/28/13 19:56 7440-48-408/21/13 10:001.0 0.080 1
Copper 0.15J ug/L 08/28/13 19:56 7440-50-8 B08/21/13 10:001.0 0.12 1
Iron 17.8J ug/L 08/30/13 20:03 7439-89-608/21/13 10:0050.0 3.0 1
Lead 0.35J ug/L 08/28/13 19:56 7439-92-1 B08/21/13 10:001.0 0.030 1
Manganese 398 ug/L 08/30/13 20:03 7439-96-508/21/13 10:001.0 0.14 1
Molybdenum 0.34J ug/L 08/28/13 19:56 7439-98-7 B08/21/13 10:001.0 0.12 1
Nickel 0.57J ug/L 08/28/13 19:56 7440-02-0 B08/21/13 10:001.0 0.070 1
Selenium ND ug/L 08/28/13 19:56 7782-49-208/21/13 10:001.0 0.14 1
Silver 0.049J ug/L 08/28/13 19:56 7440-22-4 B08/21/13 10:000.50 0.010 1
Thallium 0.11J ug/L 08/28/13 19:56 7440-28-0 B08/21/13 10:001.0 0.020 1
Vanadium 0.46J ug/L 08/28/13 19:56 7440-62-208/21/13 10:001.0 0.11 1
Zinc 22.5 ug/L 08/28/13 19:56 7440-66-6 B08/21/13 10:0010.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 08/22/13 21:42 7429-90-508/20/13 14:0050.0 6.4 1
Antimony, Dissolved 0.12J ug/L 08/22/13 21:42 7440-36-008/20/13 14:001.0 0.030 1
Arsenic, Dissolved 1.9 ug/L 08/22/13 21:42 7440-38-208/20/13 14:001.0 0.050 1
Barium, Dissolved 95.6 ug/L 08/22/13 21:42 7440-39-308/20/13 14:001.0 0.080 1
Beryllium, Dissolved ND ug/L 08/22/13 21:42 7440-41-708/20/13 14:000.50 0.050 1
Cadmium, Dissolved ND ug/L 08/22/13 21:42 7440-43-908/20/13 14:000.50 0.050 1
Chromium, Dissolved 0.11J ug/L 08/22/13 21:42 7440-47-308/20/13 14:001.0 0.070 1
Cobalt, Dissolved 0.53J ug/L 08/22/13 21:42 7440-48-408/20/13 14:001.0 0.080 1
Copper, Dissolved 0.23J ug/L 08/22/13 21:42 7440-50-808/20/13 14:001.0 0.12 1
Iron, Dissolved ND ug/L 08/30/13 18:58 7439-89-608/20/13 14:0050.0 3.0 1
Lead, Dissolved 0.12J ug/L 08/22/13 21:42 7439-92-1 B08/20/13 14:001.0 0.030 1
Manganese, Dissolved 397 ug/L 08/26/13 15:29 7439-96-508/20/13 14:005.0 0.70 5
Molybdenum, Dissolved ND ug/L 08/22/13 21:42 7439-98-708/20/13 14:001.0 0.12 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Sample: WETLANDOUT130814 Lab ID: 60151053003 Collected: 08/14/13 12:35 Received: 08/15/13 10:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 08/22/13 21:42 7440-02-008/20/13 14:001.0 0.070 1
Selenium, Dissolved ND ug/L 08/22/13 21:42 7782-49-208/20/13 14:001.0 0.14 1
Silver, Dissolved ND ug/L 08/22/13 21:42 7440-22-408/20/13 14:000.50 0.010 1
Thallium, Dissolved 0.23J ug/L 08/22/13 21:42 7440-28-0 B08/20/13 14:001.0 0.020 1
Vanadium, Dissolved 0.61J ug/L 08/22/13 21:42 7440-62-2 B08/20/13 14:001.0 0.11 1
Zinc, Dissolved 11.2 ug/L 08/22/13 21:42 7440-66-608/20/13 14:0010.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 94.3 mg/L 08/21/13 11:5508/16/13 12:212.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 412 mg/L 08/27/13 18:51 14808-79-850.0 8.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 9.7 mg/L 08/20/13 06:46 7440-44-05.0 0.41 10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/03/2013 02:01 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 19 of 35



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23918
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1239266

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Matrix: Water

Analyzed

Calcium ug/L ND 100 08/23/13 15:00
Magnesium ug/L ND 50.0 08/23/13 15:00
Potassium ug/L ND 500 08/23/13 15:00
Sodium ug/L ND 500 08/23/13 15:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1239267LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1040010000 104 85-115
Magnesium ug/L 1030010000 103 85-115
Potassium ug/L 1070010000 107 85-115
Sodium ug/L 1060010000 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1239268MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60151053002

1239269

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 151 70-13075 3 910000252000 267000 260000
Magnesium ug/L 10000 108 70-130104 1 91000020900 31700 31300
Potassium ug/L 10000 108 70-130106 1 7100003740 14600 14400
Sodium ug/L 10000 110 70-130103 2 81000017200 28100 27500
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23911
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1238853

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 08/21/13 14:33
Magnesium, Dissolved ug/L 8.2J 50.0 08/21/13 14:33
Potassium, Dissolved ug/L 46.0J 500 08/21/13 14:33
Sodium, Dissolved ug/L ND 500 08/21/13 14:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1238854LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1030010000 103 85-115
Magnesium, Dissolved ug/L 1030010000 103 85-115
Potassium, Dissolved ug/L 1040010000 104 85-115
Sodium, Dissolved ug/L 1020010000 102 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1238857MATRIX SPIKE SAMPLE:
MSSpike

Result
60151149001

Calcium, Dissolved ug/L 18400010000 118 70-130172000
Magnesium, Dissolved ug/L 5470010000 112 70-13043500
Potassium, Dissolved ug/L 1080010000 95 70-1301290
Sodium, Dissolved ug/L 2090010000 95 70-13011400
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23919
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1239274

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 08/28/13 19:43
Antimony ug/L 0.071J 1.0 08/28/13 19:43
Arsenic ug/L ND 1.0 08/28/13 19:43
Barium ug/L ND 1.0 08/28/13 19:43
Beryllium ug/L ND 0.50 08/29/13 18:42
Cadmium ug/L ND 0.50 08/28/13 19:43
Chromium ug/L ND 1.0 08/28/13 19:43
Cobalt ug/L ND 1.0 08/28/13 19:43
Copper ug/L 0.31J 1.0 08/28/13 19:43
Iron ug/L ND 50.0 08/30/13 19:39
Lead ug/L 0.30J 1.0 08/28/13 19:43
Manganese ug/L 0.45J 1.0 08/30/13 19:39
Molybdenum ug/L 0.36J 1.0 08/28/13 19:43
Nickel ug/L 0.42J 1.0 08/28/13 19:43
Selenium ug/L ND 1.0 08/28/13 19:43
Silver ug/L 0.064J 0.50 08/28/13 19:43
Thallium ug/L 0.045J 1.0 08/28/13 19:43
Vanadium ug/L ND 1.0 08/28/13 19:43
Zinc ug/L 4.7J 10.0 08/28/13 19:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1239275LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 9591000 96 85-115
Antimony ug/L 40.140 100 85-115
Arsenic ug/L 41.240 103 85-115
Barium ug/L 39.940 100 85-115
Beryllium ug/L 40.140 100 85-115
Cadmium ug/L 40.240 100 85-115
Chromium ug/L 41.040 103 85-115
Cobalt ug/L 40.140 100 85-115
Copper ug/L 40.540 101 85-115
Iron ug/L 10501000 105 85-115
Lead ug/L 39.440 99 85-115
Manganese ug/L 40.640 102 85-115
Molybdenum ug/L 39.740 99 85-115
Nickel ug/L 40.840 102 85-115
Selenium ug/L 41.640 104 85-115
Silver ug/L 19.520 98 85-115
Thallium ug/L 38.240 96 85-115
Vanadium ug/L 40.840 102 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1239275LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 110100 110 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1239276MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60151053001

1239277

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 94 70-13092 2 201000114 1050 1030
Antimony ug/L 40 101 70-13099 2 20400.26J 40.6 39.7
Arsenic ug/L 40 105 70-130103 2 20400.24J 42.3 41.2
Barium ug/L 40 100 70-13094 4 204018.8 58.7 56.4
Beryllium ug/L 40 90 70-13087 3 20400.17J 36.2 35.1
Cadmium ug/L 40 97 70-13094 3 204014.2 53.0 51.7
Chromium ug/L 40 97 70-13095 2 20400.18J 38.9 38.1
Cobalt ug/L 40 94 70-13091 3 20402.2 39.8 38.7
Copper ug/L 40 88 70-13082 4 204026.7 61.8 59.6
Iron ug/L M11000 646 70-130668 3 2010001450 7910 8120
Lead ug/L 40 98 70-13094 3 20402.5 41.7 40.3
Manganese ug/L M140 442 70-130470 1 20401640 1820 1830
Molybdenum ug/L 40 105 70-130100 4 204016.5 58.5 56.4
Nickel ug/L 40 92 70-13089 2 20403.8 40.4 39.5
Selenium ug/L 40 107 70-130106 1 2040ND 42.8 42.3
Silver ug/L 20 91 70-13090 2 20200.056J 18.3 18.0
Thallium ug/L 40 96 70-13093 4 20400.18J 38.8 37.3
Vanadium ug/L 40 100 70-13099 1 2040ND 40.1 39.6
Zinc ug/L M1100 42 70-130-64 5 201002270 2310 2210
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/23910
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1238844

Associated Lab Samples: 60151053001, 60151053002, 60151053003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 08/22/13 20:48
Antimony, Dissolved ug/L ND 1.0 08/22/13 20:48
Arsenic, Dissolved ug/L ND 1.0 08/22/13 20:48
Barium, Dissolved ug/L ND 1.0 08/22/13 20:48
Beryllium, Dissolved ug/L ND 0.50 08/22/13 20:48
Cadmium, Dissolved ug/L ND 0.50 08/22/13 20:48
Chromium, Dissolved ug/L ND 1.0 08/22/13 20:48
Cobalt, Dissolved ug/L ND 1.0 08/22/13 20:48
Copper, Dissolved ug/L ND 1.0 08/22/13 20:48
Iron, Dissolved ug/L ND 50.0 08/30/13 18:30
Lead, Dissolved ug/L 0.062J 1.0 08/22/13 20:48
Manganese, Dissolved ug/L 0.20J 1.0 08/26/13 15:00
Molybdenum, Dissolved ug/L ND 1.0 08/22/13 20:48
Nickel, Dissolved ug/L ND 1.0 08/22/13 20:48
Selenium, Dissolved ug/L ND 1.0 08/22/13 20:48
Silver, Dissolved ug/L ND 0.50 08/22/13 20:48
Thallium, Dissolved ug/L 0.20J 1.0 08/22/13 20:48
Vanadium, Dissolved ug/L 0.39J 1.0 08/22/13 20:48
Zinc, Dissolved ug/L ND 10.0 08/22/13 20:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1238845LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 9501000 95 85-115
Antimony, Dissolved ug/L 40.240 100 85-115
Arsenic, Dissolved ug/L 39.840 100 85-115
Barium, Dissolved ug/L 39.340 98 85-115
Beryllium, Dissolved ug/L 39.640 99 85-115
Cadmium, Dissolved ug/L 40.240 101 85-115
Chromium, Dissolved ug/L 39.440 98 85-115
Cobalt, Dissolved ug/L 38.840 97 85-115
Copper, Dissolved ug/L 38.640 96 85-115
Iron, Dissolved ug/L 10201000 102 85-115
Lead, Dissolved ug/L 39.640 99 85-115
Manganese, Dissolved ug/L 41.540 104 85-115
Molybdenum, Dissolved ug/L 39.440 99 85-115
Nickel, Dissolved ug/L 38.840 97 85-115
Selenium, Dissolved ug/L 40.240 100 85-115
Silver, Dissolved ug/L 19.320 96 85-115
Thallium, Dissolved ug/L 37.940 95 85-115
Vanadium, Dissolved ug/L 39.740 99 85-115
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1238845LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 103100 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1238846MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60151091001

1238847

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 104 70-13098 1 2010007400 8430 8380
Antimony, Dissolved ug/L 40 96 70-13096 1 2040ND 38.5 38.3
Arsenic, Dissolved ug/L 40 100 70-130101 1 20400.71J 40.7 41.2
Barium, Dissolved ug/L 40 93 70-13091 2 20404.3 41.4 40.5
Beryllium, Dissolved ug/L 40 87 70-13088 1 20405.1 40.0 40.3
Cadmium, Dissolved ug/L 40 106 70-130106 0 2040107 150 150
Chromium, Dissolved ug/L 40 96 70-13097 1 20402.2 40.4 40.8
Cobalt, Dissolved ug/L 40 99 70-13099 0 204039.4 79.2 78.9
Copper, Dissolved ug/L M140 191 70-130171 1 2040952 1030 1020
Iron, Dissolved ug/L 1000 104 70-13094 0 20100018300 19300 19200
Lead, Dissolved ug/L 40 102 70-130100 0 2040187 228 228
Manganese, Dissolved ug/L M140 4900 70-1304075 1 204050500 52400 52100
Molybdenum, Dissolved ug/L 40 103 70-130104 1 2040ND 41.3 41.5
Nickel, Dissolved ug/L 40 96 70-13097 1 204045.4 83.8 84.4
Selenium, Dissolved ug/L 40 101 70-130102 1 20401.1 41.4 42.0
Silver, Dissolved ug/L 20 94 70-13095 1 20200.25J 19.1 19.3
Thallium, Dissolved ug/L 40 91 70-13092 1 204011.6 47.9 48.3
Vanadium, Dissolved ug/L 40 95 70-13095 0 2040ND 37.9 37.8
Zinc, Dissolved ug/L M1100 1130 70-130910 1 2010027000 28200 27900

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1238848MATRIX SPIKE SAMPLE:
MSSpike

Result
60151091002

Aluminum, Dissolved ug/L 9551000 89 70-13062.0
Antimony, Dissolved ug/L 40.440 101 70-1300.067J
Arsenic, Dissolved ug/L 43.140 104 70-1301.5
Barium, Dissolved ug/L 52.940 96 70-13014.3
Beryllium, Dissolved ug/L 36.240 88 70-1301.0
Cadmium, Dissolved ug/L 11340 100 70-13072.7
Chromium, Dissolved ug/L 40.440 99 70-1300.68J
Cobalt, Dissolved ug/L 78.640 96 70-13040.3
Copper, Dissolved ug/L 56.440 95 70-13018.6
Iron, Dissolved ug/L 18500 M11000 -12 70-13018600
Lead, Dissolved ug/L 40.440 100 70-1300.26J
Manganese, Dissolved ug/L 48900 M140 -1875 70-13049700
Molybdenum, Dissolved ug/L 41.840 104 70-1300.27J
Nickel, Dissolved ug/L 84.340 94 70-13046.7
Selenium, Dissolved ug/L 41.640 104 70-130ND
Silver, Dissolved ug/L 19.020 95 70-130ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1238848MATRIX SPIKE SAMPLE:
MSSpike

Result
60151091002

Thallium, Dissolved ug/L 48.940 96 70-13010.4
Vanadium, Dissolved ug/L 40.040 100 70-130ND
Zinc, Dissolved ug/L 25400 M1100 -260 70-13025700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/42912
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60151053001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1237092

Associated Lab Samples: 60151053001

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 08/21/13 10:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1237093LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 169198 85 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60151036003
1237094SAMPLE DUPLICATE:

BOD, 5 day mg/L 12.7 D623 1710.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 09/03/2013 02:01 PM

Pace Analytical Services, Inc.
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/42918
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1237369

Associated Lab Samples: 60151053003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 08/21/13 11:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1237370LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 220198 111 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60151026004
1237371SAMPLE DUPLICATE:

BOD, 5 day mg/L ND 17ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/25938
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60151053001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1242289

Associated Lab Samples: 60151053001

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 08/26/13 08:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1242290LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.25 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1242291MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60151027001

1242292

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 25 105 61-119104 1 102547.4 73.8 73.4

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1242293MATRIX SPIKE SAMPLE:
MSSpike

Result
60151053001

Sulfate mg/L 1090500 90 61-119642

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/25950
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60151053002, 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1242766

Associated Lab Samples: 60151053002, 60151053003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 08/27/13 08:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1242767LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 5.15 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1242768MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60151049004

1242769

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 100 96 80-12097 0 15100279 375 377

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1242770MATRIX SPIKE SAMPLE:
MSSpike

Result
60151053002

Sulfate mg/L 1090500 91 80-120637
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/19027
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60151053003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 841417

Associated Lab Samples: 60151053003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 08/20/13 00:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

841418LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.42.5 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

841419MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10238746001

841420

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 75 108 80-120111 2 207541.2 122 124

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

841421MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10238682001

841422

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 50 99 80-12099 0 205018.0 67.4 67.5
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QUALIFIERS

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60151053
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60151053001 MPRP/23918 ICP/18723ROCKDRAININ130814 EPA 200.7 EPA 200.7
60151053002 MPRP/23918 ICP/18723ROCKDRAINMP130814 EPA 200.7 EPA 200.7
60151053003 MPRP/23918 ICP/18723WETLANDOUT130814 EPA 200.7 EPA 200.7

60151053001 MPRP/23911 ICP/18717ROCKDRAININ130814 EPA 200.7 EPA 200.7
60151053002 MPRP/23911 ICP/18717ROCKDRAINMP130814 EPA 200.7 EPA 200.7
60151053003 MPRP/23911 ICP/18717WETLANDOUT130814 EPA 200.7 EPA 200.7

60151053001 MPRP/23919 ICPM/2463ROCKDRAININ130814 EPA 200.8 EPA 200.8
60151053002 MPRP/23919 ICPM/2463ROCKDRAINMP130814 EPA 200.8 EPA 200.8
60151053003 MPRP/23919 ICPM/2463WETLANDOUT130814 EPA 200.8 EPA 200.8

60151053001 MPRP/23910 ICPM/2460ROCKDRAININ130814 EPA 200.8 EPA 200.8
60151053002 MPRP/23910 ICPM/2460ROCKDRAINMP130814 EPA 200.8 EPA 200.8
60151053003 MPRP/23910 ICPM/2460WETLANDOUT130814 EPA 200.8 EPA 200.8

60151053001 WET/42912 WET/42988ROCKDRAININ130814 SM 5210B SM 5210B

60151053003 WET/42918 WET/42991WETLANDOUT130814 SM 5210B SM 5210B

60151053001 WETA/25938ROCKDRAININ130814 EPA 300.0

60151053002 WETA/25950ROCKDRAINMP130814 EPA 300.0
60151053003 WETA/25950WETLANDOUT130814 EPA 300.0

60151053003 WETA/19027WETLANDOUT130814 SM 5310C
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/~eAnalytical 
VV\NW pac:8/abs con-1 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

\,lQ#:60151053 
\1111111\ \ I I \Ill I\\ II\ 
60151053 

Client Name: Optional 

Courier: Fed Ex O UPS r-!J USPS O Client O Commercial O Pace O Other 0 ProJ Due Date 

Tracking#: rz...133 \lv'i;1 .;i._:i_ \ oos ~lo'-\S- Pace Shipping Label Used? Yes rill" No O Proi Name: 

Custody Seal on Cooler/Box Present: Yes~ No O Seals intact: Yes ii No 0 

Packing Material: Bubble Wrap O Bubble Bags l\ll' Foam O None LJ Other ~Z..pt..C 

Thermometer Used: @} I T-194 Type of Ice: Q Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: 3.3 
Temperature should be above freezina to 6'C 

Chain of Custody present: i!'l'Yes ONo 

Chain of Custodv filled out: ~Yes ONo 

Chain of Custody relinauished . ii'Yes ONo 
- -

Sampler name & sianature on COC: &fves ONo 

Samples arrived within holding time: - lill'Yes ONo 

Short Hold Time analyses (<72hr) : ives ONo 

Rush Turn Around Time requested : OVes iiNo 

Sufficient volume ~Yes ONo 

Correct containers used · dJYes ONo 

Pace containers used: rAYes O No 

Containers intact: rives ONo 

Unpreserved 5035A soils frozen w/in 48hrs? Oves ONo 

Filtered volume received for dissolved tests? Gives ONo 

Sample labels match COC: 5.ives ONo 

Includes date/time/ID/analyses Matrix: W\ 
~II containers needing preservation have beer:i checked 'llves ONo 

All containers needing preservation are found to be in 
~Yes ONo con,pl)a ce with EPA recommendation. 

Excepllons. VOA, coliform.§o&G, WI-ORO (water), 
rives ONo Phenollcs 

iTrip Blank present: 
0Yes ONo 

Pace Trip Blank lot# (if purchased): -
Headspace in VOA vials ( >6mm) Oves ONo 

Pro1ecLsampl!Xf in USDA Reau lated Area DYes ONo 

Client Notification/ Resolution: Copy COC to Client? 

Person Contacted: Date/Time: 

Comments/ Resolution 

Project Manager Review: __ ~---==-~-=--....,.._--'j).,.._ ____ _ 

(circle one) 
1~ate and in~als of i:1erson examining 
contents: -1 5-13 ~ 

ON/A 1 

ON/A 2 

ON/A 3. 

ON/A 4 

ON/A 5. 

ON/A p. 12-ioD 
ON/A 7 

ON/A B 

ON/A 

ON/A 9. 

ON/A 10 

dNIA 11 

O N/A 12 

ON/A 

13. 

ON/A 

ON/A 14 -
Initial when l;ot # of added 
completed reservative 

iiNIA 

15 

riN/A 
~ 

16 

rtNrA 17 List State 

y 1(::) Field Data Required? y I N 

Date 

emp Log Record start and finish times 
hen unpacking cooler, 11 >20 min, 

recheck sample temps 

Start 

End: 

Tern 

II 

I 

II 

II 

l 
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Laouc 
IChfield _ompany 

Laboratory Management Program LaJ ... ., Chain of Custody Record 
·, t 

PageJot_l_ 

0 A BP affiliated company 

BP/ARC Project Name: Rico-Argentine Mine Site 

BP/ARC Facility No: 

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: 

Lab Address: 9608 Loire! Blvd., Lenexa, KS 66219 City, State, ZIP Code: 

Lab PM: Heather Wilson Lead Regulatory Agency: 

Lab Phone: (913) 563-1407 California Global ID No.: 

Rico-Argentine Mine 

Rico, Colorado 81332 

U.S. EPA Region 8 

NA 

Lab Shipping Accnt: UPS#733W87 Enfos Proposal No: DOOML-0003 (WR 262026) 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend 

BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative 

EBM Phone: 714-228-6no 
e! 

anthony.brown@bp.com 
Q) 

EBM Email: C: 
]i 
C: 
0 
(.) 

0 -
'O Iii 0' ~a" Lab ·:; 'O 

~\\" .c ~ Sample Description Date Time 32 CT 0 E V No. 0 ::i 0. ::, Q) 
Cl) ca z (/) l/o I > ~ 0 - ]i 

§/ Cl) c3 'ci ~ 

~ £ z 
<( :i:: Cl) :i:: 

l~vrw-.\t'\~\~0'€,\~ F½l\~i\~ \\'-Do ;x tG 1z2 \ 2. ~ 
i,.., 

~ ~~,f\ \/\Y \"\o~e ... < Bjl4its \\:Sb )< 3 \ I.Rt 2- 1..0""" 
W~o;..r\' l~cBlvt 6\H.il1=> n .. :-.3S- ;x 5 2 \ '2. lZ 

r----

~u r-
\ l':z_ 

' e, \\' \ ' , 

Sampler's Name: Ha 111 f Bevan () JYV\V,)\ 01J ~ 
Re~nquished By/ Affiliation 

Sampler's Company: fliV\ cl, I 
( ~f\\\\W&(\ l~L 

vt fj 811vf /J > 
'\ \ 

Shipment Method: Ship Date: 

Shipment Tracking No: 1 '1'.:', 3"3- ·we 7 2 1- i 00 5"'v~ 5" 
Speciallnstructions: I -:ti ~7,\\J~J 2,7 .... J()/)c:;l.,~"() 

Req Due Date (mm/dd/yy): 

Lab Work Order Number: 

Rush TAT: Yes No X 

---(ao\~l~ -
Consultant/Contractor: AMEC E&I, Inc. 

Consultant/Contractor Project No: SA 11161302.200A 

Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Consultant/Contractor PM: Marc Lombardi 

Phone: 916-636-3200 

OOC-RM Email Report/EDD To: lynda.lombardi@amec.com --
!nvoiceTo: BP/ARC _x_ Contractor --

Requested Analyses Report Type & QC Level 

Standard .....lL 

Full Data Package __ 

"' "' J i,.\0 ~ ~ 

" r-'e>'' C: C: iii' iii' 
i~ Q)~ 0 0 

Q) ~ ;;; N (/) 0 (/) 0 

i~ 
Comments .!!!~ ii ~ ti) ti) 

ca - ca -
Q) ~ 

::aE ::aE Cl - .... - .... ~ ~ ., Cl) Note: If sample not collected, indicate "No Q) • Q) • 
Cl ::aE 8 ::E 8 - 0 ~ Sample" in comments and single-strike out J!! 0 (.) Cl 

~I,,. 

..J 
-N "'N - (') 0 0 Cl) 0 and initial any preprinted sample description. Ow i5 ~ ~~ f- - f- ED ::aE :i:: 

>< 'X ><: x· X ), lsP\ ii. HIP "'-111 lt',.< ~~;~ys,ci rn.~tgks are field filtered. ti, f 

>( >< X 'II I ' I Cvt.. .I~ 

'x" x '>( X. ' ~ ll, el, IM~~ tj x· 1..- II, \ti!>\~ M Is are: Ca, K, Na, Mg (E200.7); 

Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 

Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8 

- ~ • ·? J • -~.-
" ,1 I -, L.l'.J I 1 J r / J 

r--- ~& "Jt'-1/13. r-- .....___ 
r-..... i-- "-.. 

............ r-,..,.,, 

' Date Time Accepted By / Affiliation Date Time 

~ 1i~11, '\~·. 15 ..A,, ~LA/'~ /PA<-t ~--l5-73 1000 

' 

THIS LINE - LAB USE ONLY: Custody Seals In P1~c6es/No I Temp Blank(Yes) No I Cooler Temp on Receipt: ~ · 3 °༷�F/C I Trip Blank: Yes fNo ) I MS/MSD Sample Submitted: Yes (NJ 
- BP/ARC LaMP COC Rev. 6 01/01/2009 
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October 10, 2013

LIMS USE: FR - LYNDA LOMBARDI
LIMS OBJECT ID: 60153615

60153615
Project:
Pace Project No.:

RE:

Lynda Lombardi
AMEC Environmental & Infrastructure, Inc.
10670 White Rock Road
Suite 100
Rancho Cordova, CA 95670

WETLAND PILOT SCALE TEST

Dear Lynda Lombardi:
Enclosed are the analytical results for sample(s) received by the laboratory on September 20, 2013.
The results relate only to the within this report conform to the most current version of the TNI
standards, BP LaMP Technical Requirements Revision 10.1, and any applicable Quality Assurance
Project Plan (QAPP), or Work Plan unless otherwise narrated in the body of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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CERTIFICATIONS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 13-012-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-13-4
Utah Certification #: KS000212013-3
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Lab ID Sample ID Matrix Date Collected Date Received

60153615001 ROCK DRAIN IN 130919 Water 09/19/13 09:55 09/20/13 10:05

60153615002 ROCK DRAIN MP 130919 Water 09/19/13 11:06 09/20/13 10:05

60153615003 WETLAND OUT 130919 Water 09/19/13 11:47 09/20/13 10:05

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60153615001 ROCK DRAIN IN 130919 EPA 200.7 4 PASI-KNDJ

EPA 200.7 4 PASI-KNDJ

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KDJR

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

60153615002 ROCK DRAIN MP 130919 EPA 200.7 4 PASI-KNDJ

EPA 200.7 4 PASI-KNDJ

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

EPA 300.0 1 PASI-KOL

60153615003 WETLAND OUT 130919 EPA 200.7 4 PASI-KNDJ

EPA 200.7 4 PASI-KNDJ

EPA 200.8 19 PASI-KSMW

EPA 200.8 19 PASI-KSMW

SM 5210B 1 PASI-KDJR

EPA 300.0 1 PASI-KOL

SM 5310C 1 PASI-GTJJ

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 4 of 31



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: October 10, 2013

Description: 200.7 Metals, Total

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/24456
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60153615001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1261078)

• Calcium

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.7

Date: October 10, 2013

Description: 200.7 Metals, Dissolved

General Information:
3 samples were analyzed for EPA 200.7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.7 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/24455
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60153615001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1261073)

• Calcium, Dissolved
• MSD  (Lab ID: 1261074)

• Calcium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: October 10, 2013

Description: 200.8 MET ICPMS

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

QC Batch: MPRP/24458
B: Analyte was detected in the associated method blank.

• BLANK for HBN 308967 [MPRP/244  (Lab ID: 1261089)
• Antimony
• Beryllium
• Cadmium
• Chromium
• Cobalt
• Copper
• Iron
• Nickel
• Selenium
• Silver
• Thallium

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: October 10, 2013

Description: 200.8 MET ICPMS

QC Batch: MPRP/24458
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  60153615002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1261091)

• Zinc

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 200.8

Date: October 10, 2013

Description: 200.8 MET ICPMS, Dissolved

General Information:
3 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

QC Batch: MPRP/24457
B: Analyte was detected in the associated method blank.

• BLANK for HBN 308966 [MPRP/244  (Lab ID: 1261084)
• Antimony, Dissolved
• Beryllium, Dissolved
• Cadmium, Dissolved
• Chromium, Dissolved
• Cobalt, Dissolved
• Copper, Dissolved
• Iron, Dissolved
• Nickel, Dissolved
• Selenium, Dissolved
• Silver, Dissolved
• Zinc, Dissolved

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5210B

Date: October 10, 2013

Description: 5210B BOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: WET/43519
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 1257268)
• BOD, 5 day

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

EPA 300.0

Date: October 10, 2013

Description: 300.0 IC Anions 28 Days

General Information:
3 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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PROJECT NARRATIVE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Method:

Client: BP AMEC

SM 5310C

Date: October 10, 2013

Description: 5310C TOC

General Information:
2 samples were analyzed for SM 5310C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130919 Lab ID: 60153615001 Collected: 09/19/13 09:55 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 247000 ug/L 09/27/13 16:39 7440-70-2 M109/26/13 17:25100 10.4 1
Magnesium 22200 ug/L 09/30/13 11:18 7439-95-409/26/13 17:2550.0 6.5 1
Potassium 3890 ug/L 09/27/13 16:39 7440-09-709/26/13 17:25500 44.4 1
Sodium 14800 ug/L 09/27/13 16:39 7440-23-509/26/13 17:25500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 253000 ug/L 09/27/13 17:01 7440-70-2 D9,M109/26/13 17:25100 10.4 1
Magnesium, Dissolved 22200 ug/L 09/30/13 11:40 7439-95-409/26/13 17:2550.0 6.5 1
Potassium, Dissolved 4060 ug/L 09/27/13 17:01 7440-09-7 D909/26/13 17:25500 44.4 1
Sodium, Dissolved 15200 ug/L 09/27/13 17:01 7440-23-5 D909/26/13 17:25500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 78.0 ug/L 10/02/13 12:59 7429-90-509/26/13 17:2550.0 6.4 1
Antimony 0.50J ug/L 10/02/13 12:59 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic 0.30J ug/L 10/02/13 12:59 7440-38-209/26/13 17:251.0 0.050 1
Barium 21.6 ug/L 10/02/13 12:59 7440-39-309/26/13 17:251.0 0.080 1
Beryllium 0.28J ug/L 10/02/13 12:59 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium 18.5 ug/L 10/02/13 12:59 7440-43-909/26/13 17:250.50 0.050 1
Chromium 0.39J ug/L 10/02/13 12:59 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt 2.6 ug/L 10/02/13 12:59 7440-48-409/26/13 17:251.0 0.080 1
Copper 16.1 ug/L 10/02/13 12:59 7440-50-809/26/13 17:251.0 0.12 1
Iron 936 ug/L 10/02/13 12:59 7439-89-609/26/13 17:2550.0 3.0 1
Lead 2.3 ug/L 10/02/13 12:59 7439-92-109/26/13 17:251.0 0.030 1
Manganese 1780 ug/L 10/02/13 12:59 7439-96-509/26/13 17:251.0 0.14 1
Molybdenum 19.7 ug/L 10/03/13 12:36 7439-98-709/26/13 17:251.0 0.12 1
Nickel 3.1 ug/L 10/02/13 12:59 7440-02-009/26/13 17:251.0 0.070 1
Selenium 0.42J ug/L 10/02/13 12:59 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver 0.19J ug/L 10/02/13 12:59 7440-22-4 B09/26/13 17:250.50 0.010 1
Thallium 0.072J ug/L 10/02/13 12:59 7440-28-0 B09/26/13 17:251.0 0.020 1
Vanadium ND ug/L 10/03/13 12:36 7440-62-209/26/13 17:251.0 0.11 1
Zinc 3050 ug/L 10/02/13 12:59 7440-66-609/26/13 17:2510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 9.3J ug/L 10/02/13 12:18 7429-90-509/26/13 17:2550.0 6.4 1
Antimony, Dissolved 0.55J ug/L 10/02/13 12:18 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic, Dissolved 0.14J ug/L 10/02/13 12:18 7440-38-209/26/13 17:251.0 0.050 1
Barium, Dissolved 21.6 ug/L 10/02/13 12:18 7440-39-309/26/13 17:251.0 0.080 1
Beryllium, Dissolved 0.19J ug/L 10/02/13 12:18 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium, Dissolved 17.5 ug/L 10/02/13 12:18 7440-43-909/26/13 17:250.50 0.050 1
Chromium, Dissolved 0.36J ug/L 10/02/13 12:18 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt, Dissolved 3.0 ug/L 10/02/13 12:18 7440-48-4 D909/26/13 17:251.0 0.080 1
Copper, Dissolved 3.6 ug/L 10/02/13 12:18 7440-50-809/26/13 17:251.0 0.12 1
Iron, Dissolved 102 ug/L 10/02/13 12:18 7439-89-609/26/13 17:2550.0 3.0 1
Lead, Dissolved 0.28J ug/L 10/02/13 12:18 7439-92-109/26/13 17:251.0 0.030 1
Manganese, Dissolved 1810 ug/L 10/02/13 12:18 7439-96-5 D909/26/13 17:251.0 0.14 1
Molybdenum, Dissolved 20.2 ug/L 10/03/13 11:56 7439-98-7 D909/26/13 17:251.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN IN 130919 Lab ID: 60153615001 Collected: 09/19/13 09:55 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 3.3 ug/L 10/02/13 12:18 7440-02-0 D909/26/13 17:251.0 0.070 1
Selenium, Dissolved 0.46J ug/L 10/02/13 12:18 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver, Dissolved 0.20J ug/L 10/02/13 12:18 7440-22-4 B09/26/13 17:250.50 0.010 1
Thallium, Dissolved 0.12J ug/L 10/02/13 12:18 7440-28-009/26/13 17:251.0 0.020 1
Vanadium, Dissolved ND ug/L 10/03/13 11:56 7440-62-209/26/13 17:251.0 0.11 1
Zinc, Dissolved 2840 ug/L 10/02/13 12:18 7440-66-609/26/13 17:2510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day ND mg/L 09/25/13 15:1609/20/13 15:132.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 632 mg/L 10/04/13 18:34 14808-79-850.0 8.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 0.33J mg/L 10/09/13 15:21 7440-44-00.50 0.041 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130919 Lab ID: 60153615002 Collected: 09/19/13 11:06 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 251000 ug/L 09/27/13 16:52 7440-70-209/26/13 17:25100 10.4 1
Magnesium 21900 ug/L 09/30/13 11:27 7439-95-409/26/13 17:2550.0 6.5 1
Potassium 3680 ug/L 09/27/13 16:52 7440-09-709/26/13 17:25500 44.4 1
Sodium 15100 ug/L 09/27/13 16:52 7440-23-509/26/13 17:25500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 246000 ug/L 09/27/13 17:10 7440-70-209/26/13 17:25100 10.4 1
Magnesium, Dissolved 21600 ug/L 09/30/13 11:49 7439-95-409/26/13 17:2550.0 6.5 1
Potassium, Dissolved 3640 ug/L 09/27/13 17:10 7440-09-709/26/13 17:25500 44.4 1
Sodium, Dissolved 14900 ug/L 09/27/13 17:10 7440-23-509/26/13 17:25500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 14.0J ug/L 10/03/13 12:40 7429-90-509/26/13 17:2550.0 6.4 1
Antimony 0.47J ug/L 10/03/13 12:40 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic 0.20J ug/L 10/03/13 12:40 7440-38-209/26/13 17:251.0 0.050 1
Barium 20.1 ug/L 10/03/13 12:40 7440-39-309/26/13 17:251.0 0.080 1
Beryllium 0.12J ug/L 10/03/13 12:40 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium 7.5 ug/L 10/03/13 12:40 7440-43-909/26/13 17:250.50 0.050 1
Chromium 0.15J ug/L 10/03/13 12:40 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt 0.32J ug/L 10/03/13 12:40 7440-48-4 B09/26/13 17:251.0 0.080 1
Copper 3.6 ug/L 10/03/13 12:40 7440-50-809/26/13 17:251.0 0.12 1
Iron 102 ug/L 10/03/13 12:40 7439-89-609/26/13 17:2550.0 3.0 1
Lead 0.28J ug/L 10/03/13 12:40 7439-92-109/26/13 17:251.0 0.030 1
Manganese 10.0 ug/L 10/03/13 12:40 7439-96-509/26/13 17:251.0 0.14 1
Molybdenum 14.2 ug/L 10/03/13 12:40 7439-98-709/26/13 17:251.0 0.12 1
Nickel 2.0 ug/L 10/03/13 12:40 7440-02-0 B09/26/13 17:251.0 0.070 1
Selenium 0.19J ug/L 10/03/13 12:40 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver ND ug/L 10/03/13 12:40 7440-22-409/26/13 17:250.50 0.010 1
Thallium 0.036J ug/L 10/03/13 12:40 7440-28-0 B09/26/13 17:251.0 0.020 1
Vanadium ND ug/L 10/03/13 12:40 7440-62-209/26/13 17:251.0 0.11 1
Zinc 1150 ug/L 10/03/13 12:40 7440-66-6 M109/26/13 17:2510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved ND ug/L 10/02/13 12:22 7429-90-509/26/13 17:2550.0 6.4 1
Antimony, Dissolved 0.52J ug/L 10/02/13 12:22 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic, Dissolved 0.11J ug/L 10/02/13 12:22 7440-38-209/26/13 17:251.0 0.050 1
Barium, Dissolved 20.3 ug/L 10/02/13 12:22 7440-39-3 D909/26/13 17:251.0 0.080 1
Beryllium, Dissolved 0.15J ug/L 10/02/13 12:22 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium, Dissolved 7.4 ug/L 10/02/13 12:22 7440-43-909/26/13 17:250.50 0.050 1
Chromium, Dissolved 0.41J ug/L 10/02/13 12:22 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt, Dissolved 0.53J ug/L 10/02/13 12:22 7440-48-4 B09/26/13 17:251.0 0.080 1
Copper, Dissolved 1.6 ug/L 10/02/13 12:22 7440-50-8 B09/26/13 17:251.0 0.12 1
Iron, Dissolved 6.0J ug/L 10/02/13 12:22 7439-89-6 B09/26/13 17:2550.0 3.0 1
Lead, Dissolved 0.037J ug/L 10/02/13 12:22 7439-92-109/26/13 17:251.0 0.030 1
Manganese, Dissolved 10.1 ug/L 10/02/13 12:22 7439-96-5 D909/26/13 17:251.0 0.14 1
Molybdenum, Dissolved 13.8 ug/L 10/03/13 13:50 7439-98-709/26/13 17:251.0 0.12 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 15 of 31



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: ROCK DRAIN MP 130919 Lab ID: 60153615002 Collected: 09/19/13 11:06 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved 0.52J ug/L 10/02/13 12:22 7440-02-0 B09/26/13 17:251.0 0.070 1
Selenium, Dissolved 0.33J ug/L 10/02/13 12:22 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver, Dissolved 0.18J ug/L 10/02/13 12:22 7440-22-4 B09/26/13 17:250.50 0.010 1
Thallium, Dissolved 0.044J ug/L 10/02/13 12:22 7440-28-009/26/13 17:251.0 0.020 1
Vanadium, Dissolved ND ug/L 10/03/13 12:00 7440-62-209/26/13 17:251.0 0.11 1
Zinc, Dissolved 1110 ug/L 10/02/13 12:22 7440-66-609/26/13 17:2510.0 1.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 622 mg/L 10/04/13 18:49 14808-79-850.0 8.0 50

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130919 Lab ID: 60153615003 Collected: 09/19/13 11:47 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.7 Metals, Total Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium 244000 ug/L 09/27/13 16:55 7440-70-209/26/13 17:25100 10.4 1
Magnesium 20500 ug/L 09/30/13 11:34 7439-95-409/26/13 17:2550.0 6.5 1
Potassium 5210 ug/L 09/27/13 16:55 7440-09-709/26/13 17:25500 44.4 1
Sodium 13100 ug/L 09/27/13 16:55 7440-23-509/26/13 17:25500 21.7 1

200.7 Metals, Dissolved Analytical Method: EPA 200.7  Preparation Method: EPA 200.7

Calcium, Dissolved 242000 ug/L 09/27/13 17:12 7440-70-209/26/13 17:25100 10.4 1
Magnesium, Dissolved 20100 ug/L 09/30/13 11:51 7439-95-409/26/13 17:2550.0 6.5 1
Potassium, Dissolved 5200 ug/L 09/27/13 17:12 7440-09-709/26/13 17:25500 44.4 1
Sodium, Dissolved 13100 ug/L 09/27/13 17:12 7440-23-509/26/13 17:25500 21.7 1

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 7.5J ug/L 10/02/13 13:19 7429-90-509/26/13 17:2550.0 6.4 1
Antimony 0.37J ug/L 10/02/13 13:19 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic 1.7 ug/L 10/02/13 13:19 7440-38-209/26/13 17:251.0 0.050 1
Barium 89.9 ug/L 10/02/13 13:19 7440-39-309/26/13 17:251.0 0.080 1
Beryllium 0.15J ug/L 10/02/13 13:19 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium 0.26J ug/L 10/02/13 13:19 7440-43-9 B09/26/13 17:250.50 0.050 1
Chromium 0.47J ug/L 10/02/13 13:19 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt 0.33J ug/L 10/02/13 13:19 7440-48-4 B09/26/13 17:251.0 0.080 1
Copper 0.44J ug/L 10/02/13 13:19 7440-50-8 B09/26/13 17:251.0 0.12 1
Iron 20.2J ug/L 10/02/13 13:19 7439-89-6 B09/26/13 17:2550.0 3.0 1
Lead 0.067J ug/L 10/02/13 13:19 7439-92-109/26/13 17:251.0 0.030 1
Manganese 320 ug/L 10/02/13 13:19 7439-96-509/26/13 17:251.0 0.14 1
Molybdenum 0.22J ug/L 10/03/13 12:57 7439-98-709/26/13 17:251.0 0.12 1
Nickel ND ug/L 10/02/13 13:19 7440-02-009/26/13 17:251.0 0.070 1
Selenium 0.26J ug/L 10/02/13 13:19 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver 0.20J ug/L 10/02/13 13:19 7440-22-4 B09/26/13 17:250.50 0.010 1
Thallium 0.056J ug/L 10/02/13 13:19 7440-28-0 B09/26/13 17:251.0 0.020 1
Vanadium ND ug/L 10/03/13 12:57 7440-62-209/26/13 17:251.0 0.11 1
Zinc 43.2 ug/L 10/02/13 13:19 7440-66-609/26/13 17:2510.0 1.0 1

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 10.0J ug/L 10/02/13 12:38 7429-90-509/26/13 17:2550.0 6.4 1
Antimony, Dissolved 0.42J ug/L 10/02/13 12:38 7440-36-0 B09/26/13 17:251.0 0.030 1
Arsenic, Dissolved 1.3 ug/L 10/02/13 12:38 7440-38-209/26/13 17:251.0 0.050 1
Barium, Dissolved 89.1 ug/L 10/02/13 12:38 7440-39-309/26/13 17:251.0 0.080 1
Beryllium, Dissolved 0.17J ug/L 10/02/13 12:38 7440-41-7 B09/26/13 17:250.50 0.050 1
Cadmium, Dissolved 0.19J ug/L 10/02/13 12:38 7440-43-9 B09/26/13 17:250.50 0.050 1
Chromium, Dissolved 0.42J ug/L 10/02/13 12:38 7440-47-3 B09/26/13 17:251.0 0.070 1
Cobalt, Dissolved 0.43J ug/L 10/02/13 12:38 7440-48-4 B09/26/13 17:251.0 0.080 1
Copper, Dissolved 0.51J ug/L 10/02/13 12:38 7440-50-8 B09/26/13 17:251.0 0.12 1
Iron, Dissolved 16.0J ug/L 10/02/13 12:38 7439-89-6 B09/26/13 17:2550.0 3.0 1
Lead, Dissolved 0.030J ug/L 10/02/13 12:38 7439-92-109/26/13 17:251.0 0.030 1
Manganese, Dissolved 319 ug/L 10/02/13 12:38 7439-96-509/26/13 17:251.0 0.14 1
Molybdenum, Dissolved 0.29J ug/L 10/03/13 12:16 7439-98-709/26/13 17:251.0 0.12 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Sample: WETLAND OUT 130919 Lab ID: 60153615003 Collected: 09/19/13 11:47 Received: 09/20/13 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Nickel, Dissolved ND ug/L 10/02/13 12:38 7440-02-009/26/13 17:251.0 0.070 1
Selenium, Dissolved 0.22J ug/L 10/02/13 12:38 7782-49-2 B09/26/13 17:251.0 0.14 1
Silver, Dissolved 0.20J ug/L 10/02/13 12:38 7440-22-4 B09/26/13 17:250.50 0.010 1
Thallium, Dissolved 0.056J ug/L 10/02/13 12:38 7440-28-009/26/13 17:251.0 0.020 1
Vanadium, Dissolved ND ug/L 10/03/13 12:16 7440-62-209/26/13 17:251.0 0.11 1
Zinc, Dissolved 5.1J ug/L 10/02/13 12:38 7440-66-6 B09/26/13 17:2510.0 1.0 1

5210B BOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

BOD, 5 day 47.3 mg/L 09/25/13 15:2309/20/13 15:172.0 2.0 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 433 mg/L 10/04/13 19:03 14808-79-850.0 8.0 50

5310C TOC Analytical Method: SM 5310C

Total Organic Carbon 3.5 mg/L 10/09/13 15:39 7440-44-00.50 0.041 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/24456
EPA 200.7

EPA 200.7
200.7 Metals, Total

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1261076

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Matrix: Water

Analyzed

Calcium ug/L ND 100 09/27/13 16:37
Magnesium ug/L ND 50.0 09/30/13 11:16
Potassium ug/L ND 500 09/27/13 16:37
Sodium ug/L 22.1J 500 09/27/13 16:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261077LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 1010010000 101 85-115
Magnesium ug/L 1050010000 105 85-115
Potassium ug/L 1020010000 102 85-115
Sodium ug/L 981010000 98 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1261078MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153615001

1261079

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L M110000 150 70-130120 1 910000247000 262000 259000
Magnesium ug/L 10000 105 70-130101 1 91000022200 32700 32200
Potassium ug/L 10000 107 70-130107 0 7100003890 14600 14600
Sodium ug/L 10000 103 70-130102 1 81000014800 25100 25000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/24455
EPA 200.7

EPA 200.7
200.7 Metals, Dissolved

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1261071

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 09/27/13 16:59
Magnesium, Dissolved ug/L ND 50.0 09/30/13 11:38
Potassium, Dissolved ug/L ND 500 09/27/13 16:59
Sodium, Dissolved ug/L ND 500 09/27/13 16:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261072LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 1010010000 101 85-115
Magnesium, Dissolved ug/L 1010010000 101 85-115
Potassium, Dissolved ug/L 1040010000 104 85-115
Sodium, Dissolved ug/L 994010000 99 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1261073MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153615001

1261074

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 28 70-13039 0 910000253000 256000 257000
Magnesium, Dissolved ug/L 10000 94 70-13096 1 91000022200 31500 31800
Potassium, Dissolved ug/L 10000 105 70-130105 0 7100004060 14600 14600
Sodium, Dissolved ug/L 10000 98 70-13096 1 81000015200 25000 24800
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/24458
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1261089

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Matrix: Water

Analyzed

Aluminum ug/L ND 50.0 10/02/13 12:46
Antimony ug/L 0.32J 1.0 10/02/13 12:46
Arsenic ug/L ND 1.0 10/02/13 12:46
Barium ug/L 0.40J 1.0 10/02/13 12:46
Beryllium ug/L 0.15J 0.50 10/02/13 12:46
Cadmium ug/L 0.18J 0.50 10/02/13 12:46
Chromium ug/L 0.29J 1.0 10/02/13 12:46
Cobalt ug/L 0.24J 1.0 10/02/13 12:46
Copper ug/L 0.29J 1.0 10/02/13 12:46
Iron ug/L 5.5J 50.0 10/02/13 12:46
Lead ug/L ND 1.0 10/02/13 12:46
Manganese ug/L 0.33J 1.0 10/02/13 12:46
Molybdenum ug/L ND 1.0 10/03/13 12:20
Nickel ug/L 0.25J 1.0 10/02/13 12:46
Selenium ug/L 0.22J 1.0 10/02/13 12:46
Silver ug/L 0.20J 0.50 10/02/13 12:46
Thallium ug/L 0.061J 1.0 10/02/13 12:46
Vanadium ug/L ND 1.0 10/03/13 12:20
Zinc ug/L 1.3J 10.0 10/02/13 12:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261090LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum ug/L 10301000 103 85-115
Antimony ug/L 41.640 104 85-115
Arsenic ug/L 41.240 103 85-115
Barium ug/L 41.040 103 85-115
Beryllium ug/L 43.240 108 85-115
Cadmium ug/L 41.840 104 85-115
Chromium ug/L 42.240 105 85-115
Cobalt ug/L 41.040 103 85-115
Copper ug/L 41.240 103 85-115
Iron ug/L 9631000 96 85-115
Lead ug/L 40.940 102 85-115
Manganese ug/L 42.340 106 85-115
Molybdenum ug/L 41.140 103 85-115
Nickel ug/L 42.040 105 85-115
Selenium ug/L 41.940 105 85-115
Silver ug/L 20.320 102 85-115
Thallium ug/L 39.040 98 85-115
Vanadium ug/L 41.440 104 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261090LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc ug/L 111100 111 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1261091MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153615002

1261092

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum ug/L 1000 96 70-13097 2 20100014.0J 972 988
Antimony ug/L 40 101 70-130103 2 20400.47J 41.0 41.8
Arsenic ug/L 40 104 70-130107 3 20400.20J 42.0 43.2
Barium ug/L 40 98 70-130102 2 204020.1 59.5 60.8
Beryllium ug/L 40 98 70-13099 1 20400.12J 39.4 39.9
Cadmium ug/L 40 98 70-130101 2 20407.5 46.9 48.0
Chromium ug/L 40 100 70-130101 1 20400.15J 40.2 40.7
Cobalt ug/L 40 96 70-13098 2 20400.32J 38.8 39.5
Copper ug/L 40 91 70-13094 2 20403.6 40.1 41.0
Iron ug/L 1000 90 70-13090 0 201000102 997 1000
Lead ug/L 40 103 70-130105 2 20400.28J 41.4 42.4
Manganese ug/L 40 100 70-130101 1 204010.0 49.9 50.4
Molybdenum ug/L 40 106 70-130108 1 204014.2 56.6 57.3
Nickel ug/L 40 92 70-13093 1 20402.0 38.8 39.1
Selenium ug/L 40 104 70-130107 3 20400.19J 41.7 43.2
Silver ug/L 20 94 70-13095 1 2020ND 18.8 19.0
Thallium ug/L 40 99 70-130102 2 20400.036J 39.7 40.7
Vanadium ug/L 40 102 70-130104 1 2040ND 40.9 41.4
Zinc ug/L M1100 65 70-13079 1 201001150 1220 1230
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/24457
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1261084

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Matrix: Water

Analyzed

Aluminum, Dissolved ug/L ND 50.0 10/02/13 12:10
Antimony, Dissolved ug/L 0.30J 1.0 10/02/13 12:10
Arsenic, Dissolved ug/L ND 1.0 10/02/13 12:10
Barium, Dissolved ug/L 0.32J 1.0 10/02/13 12:10
Beryllium, Dissolved ug/L 0.13J 0.50 10/02/13 12:10
Cadmium, Dissolved ug/L 0.18J 0.50 10/02/13 12:10
Chromium, Dissolved ug/L 0.27J 1.0 10/02/13 12:10
Cobalt, Dissolved ug/L 0.23J 1.0 10/02/13 12:10
Copper, Dissolved ug/L 0.24J 1.0 10/02/13 12:10
Iron, Dissolved ug/L 6.0J 50.0 10/02/13 12:10
Lead, Dissolved ug/L ND 1.0 10/02/13 12:10
Manganese, Dissolved ug/L 0.36J 1.0 10/02/13 12:10
Molybdenum, Dissolved ug/L ND 1.0 10/03/13 11:47
Nickel, Dissolved ug/L 0.20J 1.0 10/02/13 12:10
Selenium, Dissolved ug/L 0.18J 1.0 10/02/13 12:10
Silver, Dissolved ug/L 0.18J 0.50 10/02/13 12:10
Thallium, Dissolved ug/L ND 1.0 10/02/13 12:10
Vanadium, Dissolved ug/L 0.37J 1.0 10/03/13 11:47
Zinc, Dissolved ug/L 1.7J 10.0 10/02/13 12:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261085LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved ug/L 10101000 101 85-115
Antimony, Dissolved ug/L 41.540 104 85-115
Arsenic, Dissolved ug/L 40.840 102 85-115
Barium, Dissolved ug/L 40.740 102 85-115
Beryllium, Dissolved ug/L 42.140 105 85-115
Cadmium, Dissolved ug/L 41.540 104 85-115
Chromium, Dissolved ug/L 41.740 104 85-115
Cobalt, Dissolved ug/L 41.140 103 85-115
Copper, Dissolved ug/L 41.340 103 85-115
Iron, Dissolved ug/L 9821000 98 85-115
Lead, Dissolved ug/L 40.440 101 85-115
Manganese, Dissolved ug/L 41.940 105 85-115
Molybdenum, Dissolved ug/L 41.540 104 85-115
Nickel, Dissolved ug/L 41.640 104 85-115
Selenium, Dissolved ug/L 41.440 103 85-115
Silver, Dissolved ug/L 20.220 101 85-115
Thallium, Dissolved ug/L 38.440 96 85-115
Vanadium, Dissolved ug/L 41.240 103 85-115
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1261085LABORATORY CONTROL SAMPLE:
LCSSpike

Zinc, Dissolved ug/L 109100 109 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1261086MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153615002

1261087

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved ug/L 1000 96 70-13094 2 201000ND 960 943
Antimony, Dissolved ug/L 40 103 70-130102 1 20400.52J 41.6 41.2
Arsenic, Dissolved ug/L 40 107 70-130105 2 20400.11J 42.9 42.0
Barium, Dissolved ug/L 40 100 70-13099 1 204020.3 60.3 59.7
Beryllium, Dissolved ug/L 40 96 70-13093 3 20400.15J 38.6 37.5
Cadmium, Dissolved ug/L 40 101 70-130100 1 20407.4 48.0 47.3
Chromium, Dissolved ug/L 40 102 70-130101 1 20400.41J 41.2 40.8
Cobalt, Dissolved ug/L 40 98 70-13098 0 20400.53J 39.8 39.9
Copper, Dissolved ug/L 40 93 70-13093 0 20401.6 38.8 38.7
Iron, Dissolved ug/L 1000 94 70-13095 2 2010006.0J 942 958
Lead, Dissolved ug/L 40 106 70-130105 1 20400.037J 42.2 42.0
Manganese, Dissolved ug/L 40 103 70-130103 0 204010.1 51.3 51.3
Molybdenum, Dissolved ug/L 40 108 70-130106 1 204013.8 57.2 56.4
Nickel, Dissolved ug/L 40 97 70-13096 1 20400.52J 39.3 38.7
Selenium, Dissolved ug/L 40 106 70-130106 0 20400.33J 42.6 42.7
Silver, Dissolved ug/L 20 95 70-13094 1 20200.18J 19.2 18.9
Thallium, Dissolved ug/L 40 101 70-130101 1 20400.044J 40.6 40.3
Vanadium, Dissolved ug/L 40 105 70-130102 3 2040ND 41.9 40.8
Zinc, Dissolved ug/L 100 97 70-13087 1 201001110 1210 1200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/43519
SM 5210B

SM 5210B
5210B BOD, 5 day

Associated Lab Samples: 60153615001, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1257266

Associated Lab Samples: 60153615001, 60153615003

Matrix: Water

Analyzed

BOD, 5 day mg/L ND 2.0 09/25/13 14:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1257267LABORATORY CONTROL SAMPLE:
LCSSpike

BOD, 5 day mg/L 177198 89 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60153535003
1257268SAMPLE DUPLICATE:

BOD, 5 day mg/L 9.4 D621 177.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/26476
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1265087

Associated Lab Samples: 60153615001, 60153615002, 60153615003

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 10/04/13 17:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1265088LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.85 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1265089MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153603001

1265090

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 1000 86 80-12089 1 1510001760 2620 2650

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1265091MATRIX SPIKE SAMPLE:
MSSpike

Result
60153603002

Sulfate mg/L 20001000 89 80-1201110
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/19875
SM 5310C

SM 5310C
5310C Total Organic Carbon

Associated Lab Samples: 60153615001, 60153615003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 870237

Associated Lab Samples: 60153615001, 60153615003

Matrix: Water

Analyzed

Total Organic Carbon mg/L ND 0.50 10/09/13 10:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

870238LABORATORY CONTROL SAMPLE:
LCSSpike

Total Organic Carbon mg/L 2.62.5 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

870239MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60153804001

870240

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 2.5 116 80-120116 0 202.51.2 4.1 4.1

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

870241MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

4085392002

870242

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Total Organic Carbon mg/L 5 113 80-120114 0 2051.3 7.0 7.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALIFIERS

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - Kansas CityPASI-K

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Dissolved result is greater than the total. Data is within laboratory control limits.D9
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60153615
WETLAND PILOT SCALE TEST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60153615001 MPRP/24456 ICP/19052ROCK DRAIN IN 130919 EPA 200.7 EPA 200.7
60153615002 MPRP/24456 ICP/19052ROCK DRAIN MP 130919 EPA 200.7 EPA 200.7
60153615003 MPRP/24456 ICP/19052WETLAND OUT 130919 EPA 200.7 EPA 200.7

60153615001 MPRP/24455 ICP/19051ROCK DRAIN IN 130919 EPA 200.7 EPA 200.7
60153615002 MPRP/24455 ICP/19051ROCK DRAIN MP 130919 EPA 200.7 EPA 200.7
60153615003 MPRP/24455 ICP/19051WETLAND OUT 130919 EPA 200.7 EPA 200.7

60153615001 MPRP/24458 ICPM/2533ROCK DRAIN IN 130919 EPA 200.8 EPA 200.8
60153615002 MPRP/24458 ICPM/2533ROCK DRAIN MP 130919 EPA 200.8 EPA 200.8
60153615003 MPRP/24458 ICPM/2533WETLAND OUT 130919 EPA 200.8 EPA 200.8

60153615001 MPRP/24457 ICPM/2532ROCK DRAIN IN 130919 EPA 200.8 EPA 200.8
60153615002 MPRP/24457 ICPM/2532ROCK DRAIN MP 130919 EPA 200.8 EPA 200.8
60153615003 MPRP/24457 ICPM/2532WETLAND OUT 130919 EPA 200.8 EPA 200.8

60153615001 WET/43519 WET/43615ROCK DRAIN IN 130919 SM 5210B SM 5210B
60153615003 WET/43519 WET/43615WETLAND OUT 130919 SM 5210B SM 5210B

60153615001 WETA/26476ROCK DRAIN IN 130919 EPA 300.0
60153615002 WETA/26476ROCK DRAIN MP 130919 EPA 300.0
60153615003 WETA/26476WETLAND OUT 130919 EPA 300.0

60153615001 WETA/19875ROCK DRAIN IN 130919 SM 5310C
60153615003 WETA/19875WETLAND OUT 130919 SM 5310C

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 10/10/2013 11:28 AM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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~eAnalytical • 
www pacBlabs com 

Client Name: 

Sample Condition Upon Receipt 
ESI Tech Spec Client 

lJ0#:60153615 
1111111111111111111111 
60153615 

botional 

Courier: Fed Ex O UPS Ci- USPS O Client O Commercial O Pace O Other 0 Proj Due Date 

Tracking#: _LZ 733 Wi!,7 22 1aas 6136 Pace Shipping Label Used? Yes;zi No O e..P.:...;ro::.i.ii..:.N.:..:a:.:..;m~e::.;.: _ ____ _J 

Custody Seal on Cooler/Box Present: . Yes pl" No O Seals intact: Yes,{ No 0 

Packing Material: BubblP. rap O Bubble Bagsp Foam O None O Other ~'Z/1'-

Thermometer Used· lf-11 / T-194 Type of Ice· {!f;) Blue None O Samples received on ice, cooling process has begun 

Cooler Temperature: '2·;> (circle one) ]Date and initials -WJ~ ~/Jxamlning 

Tem oefature should be ~oove freezma to 6°C 
contents: /J 0 o I 7 

I 

JZ0es 

. 
:c hain of Custody present ·: ONo ON/A 1. -

Chain df Custody filled out: ('5ves ONo ON/A 2. 

Chain of Custody re li n._ouished: / ftves ONo ON/A 3, 

Sampler name & sj !:mature on COC : / Aves O No O N/A 14 

Samples arrived within holding time: / efves ONo ON/A 5 , 

]l1ves 
-

Sho-..rt Hold Time analyses (<72hr) : ONo ON/A 16, f?, r,h 
- I 

0Yes ' l2l'No Rush Turn Around Time requested: ON/A 7. -
Sufficient volume: ¢Yes ONo ON/A 8 

Correct containers used: ~Y~s O No O N/A 

Pace containers used: Jtlv-es ONo ON/A 9. 

Containers intact: 
1 
/Jves ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? 0Yes 0 No/!'.] N/A 11 

Filtered volume received for dissolved tests? ¢ves ONo ON/A 12. 

j,,v .. s Orito Sample labels match COC : ON/A 

~3 Includes date/time/lD/analvses 
Iv,.,-

Matrix: 

!A ll containers needing preservation have beei:i checked. y;es LI No ON/A 

!A ll containers needing preservation are found to be in 
complla l'lce with EPA recom~ation. p{Ye& O hio ON/A 14. 

Exceptrons VOA, coliform. OC O&G, WI-DRO (water) pv~s 0-No 
\nitial when l~ot # of added 

IPhenollcs completed reservative 
J rip Blank present: 

0Yes 0No)N/A 

Pace Trip Blank lot# (if purchased) ~ 15 
~ 

Headspace in VOA vials ( >6mm): 0Yes ONo/ON/A 

16 

Project sampled in USDA Reoulated Area: 0Yes ONo ¢N1A 17 List State . 

Client Notification/ Resolution ; 
I /0 Copy COC to Client? y Field Data Required? y I N 

Person Contacted 

Comments/ Resolution 

Date/Time: 

~ Project Manager Review:---- --''-'- Date 9/pl;/t3 

emp Log: Record start and finish times 
hen unpacking cooler. if >20 min, 

recheck samQle temps 

Start: 

End: 

Tern 

I 

F-KS-C-004-Rev 2. 04December2012 
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lao· · 
IChfield 

.. ompany 

Laboratory Management Program Lal~.. Chain of Custody Record Page __l_ of _j_ 

() A BP affiliated oompany 

BP/ARC Project Name: Rico-Argentine Mine Site Req Due Date (mm/dd/yy): 

BP/ARC Facility No: ________________ Lab Work Order Number: 

- - ------_,~ RushTAT: ~ No X 

(ou / ~(pt<. -

Lab Name: Pace Analytical Laboratories, Inc. BP/ARC Facility Address: Rico-Argentine Mine Consultant/Contractor: AMEC E&I, Inc. 

Lab Address: 9608 Loiret Blvd., Lenexa, KS 66219 City, State, ZIP Code: Rico, Colorado 81332 Consultant/Contractor Project No: SA11161302.200A 

Lab PM: Heather Wilson Lead Regulatory Agency: U.S. EPA Region 8 Address: 10670 White Rock Road, Suite 100, Rancho Cordova, CA 

Lab Phone: (913) 563-1407 California Global ID No.: NA Consultant/Contractor PM: Marc Lombardi 

Lab Shipping Accnt: UPS#733W87 Enfos Proposal No: D009J-0066 (WR 268174) Phone: 916-636-3200 

Lab Bottle Order No: NA Accounting Mode: Provision _x_ OOC-BU OOC-RM Email Report/EDD To: lynda.lombardi@amec.com -- --
Other Info: Wetland Pilot Scale Test Stage: 4-Execute Activity: Spend Invoice To: BP/ARC _x_ Contractor --
BP/ARC EBM: Anthony Brown Matrix No. Containers / Preservative Requested Analyses Report Type & QC Level 

EBM Phone: 714-228-6770 Standard _x__ 
~ 

EBM Email: anthony.brown@bp.com 
Q) 

Full Data Package --C: s 
C: 

.ID 
Ill 

0 ,S! u 0 0 
'5 C: C: ai' ai' 

'O ]l 'O 
Q) co !~ a a 

Lab ·5 Q) • ;;; N Q) u, a 
Sample Description Date Time :!2 CT 8. E 2: .!h~ J, g "' "' Comments 

No. :::l -N :::i: 0 - :::, Q) .l!l- 111- ~ :::i: 0 en <11 z "' 0 Q) ": -r--- Q) Cl ~ ~ en Note: If sample not collected, Indicate "No 

j > ~ 
Q) • - ! 0 :::i: 0 :::i: 8 - o 

~ 
C Sample" in comments and single-strike out C. en 13 . a .!]1.o u 0 ..J ·5 

~ 
C: £ z ~\!! II> N - .., 0 0 0 and initial any preprinted sample description. en ::::> :i: :i: i5 ~ ~ UJ I- ID :::i: ::c 

f?oc/:.brairtinl~ CJ 19 o/fr&J/13 OCj: S'~ y liY II./ ~ 2- I '2- (Jj' ,fl.(, ~(, y X x X k IG.l 1'iT ,~ ~ ~- Piu Dissolved metals are field filtered. ( j 

/<dc,tbr111i¥1 MfJ30'N1 9;'/9pJ //:oh x 3 I f!5 "Z- 0 X X X C<Y2.... 

tJ,e,flaJtJI /}ul 1309/9 ?Ii~> 11 :~17-- l .i 5' z__ I z__ !6 ~ y X }(_ I~ >{ " ,1 Metals are: Ca, K, Na, Mg (E200.7);~ 

- Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, 

/ ~ '\ - Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn (E200.8 
i-i-

/ ~I, LV ) - .....- - t---- ,__ 

I '-- U1 ~ / 1----
,_ r--r--

( -----= ~ ---- ,__ 

------ --........ 

""" """"- " 
Sampler's Name: -//,//, e .ielffl/J cJ ff/ fl5C41.-, ,1 ., '}el~uishe~ By / Affiliation Date Time f ccepted By / Affiliation Date Time 

Sampler's Company: !}JU lf'l ~ ////1/U-~Vf._,/ 1/tf//J' /3·30 101/~ frf'tr W.io / oe, c-
Shipment Method: I)_ (} :S Ship Date: C/ /t1/io13 {I I , , ' 
Shipment Tracking No: / z:r 33 JJ8j ,Z Z /0()"5 b/ 3'~ 
Special Instructions: 

THIS LINE - LAB USE ONLY: Custody Seals In Place~ / No TelTIP Blanli:(Ye,; / No I Cooler Temp on Receipt: "2. ~ 's °ᴩ�F/C I Trip Blank:~ I MS/MSD Sample Submitted: Yes / ~ 

BP/ARC LaMP COC Rev. 6 01/01/2009 
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Baseline Matrix Sampling Technical Memorandum, December 7, 2012 
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Technical Memorandum 
To: 

From: 

Tel: 

Date: 

Spencer Archer, AMEC 
Marc Lombardi, AMEC 

Hallie Bevan Simpson, AMEC 

(720) 284-4043 

December 7, 2012 

Subject: Baseline Matrix Sampling 
Constructed Wetland Pilot Scale Test 

ame& 
Project: SA 11161302.200A 

cc: Andre Sobolewski, AMEC 
Lynda Lombardi, AMEC 
Ron Borrego, AMEC 
Abby Cazier, AMEC 

Rico-Argentine Mine Site - Rico Tunnels, Operable Unit OU01 
Dolores County, Colorado 

This technical memorandum describes the baseline matrix sampling conducted for the 
Constructed Wetland Pilot Scale Test at the Rico-Argentine Mine Site (site). Compliant with the 
St. Louis Tunnel Discharge Constructed Wetland Pilot Scale Test Work Plan (Work Plan) and 
associated Sampling and Analysis Plan (SAP), baseline matrix sampling was completed on 
Thursday, December 6, 2012. Matrix samples were collected from the rock drain and wetland 
cells and submitted for laboratory analysis of total metals to Pace Analytical Laboratories 
("Pace") in Lenexa, Kansas. Sampling coincided with wetland liner repair and re-plumbing 
activities, for which power and water to the rock drain and wetland were shut off and water 
levels in the rock drain and wetland were lowered. 

SAMPLE PREPARATION AND METHODS 

Matrix sampling was conducted in accordance with the site Task Specific Health and Safety 
Plan (TSHASP) and the following site-specific Standard Operating Procedures (SOPs): 

• SOP 1 - Field Documentation and Sample Handling 

• SOP 2 - Sample Collection Techniques and Data Collection Strategies 

• SOP 4 - Equipment Decontamination 

• SOP 7 - Rock Drain Matrix Field Sampling and Laboratory Procedures 

• SOP 8 - Wetland Organic Matrix Field Sampling and Laboratory Procedures 

Sample locations were evenly spaced and flagged along transects. Samples were collected 
using a metal scoop and placed on a decontaminated acrylic sheet. Photo documentation was 
completed for each sample, and samples were then transferred into sealable plastic bags 
labeled with the sample ID. The acryllc sheet was sprayed with deionized water in a fine-point 
.squirt bottle to flush any remaining sample material into the sample bag. Sample bags were 
sealed and placed in tertiary bags in a cooler. The acrylic sheet and metal scoop were 
decontaminated, sample locations were backfilled with surrounding matrix material, and 
sampling was continued at the next location. 

AMEC Environment & Infrastructure, Inc, 
10670 White Rock Road, Suite 100 
Rancho Cordova, CA 95670-6032 
Tel (916) 636°3200 
amec,com 
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Technical Memorandl:.irn 
Baseline Matrix SamplililQ'"'" Constructed Wetland Pilot Scale Test 
December 7, 201,2 
Page2 of 3 

The following naming,str;ucturewas used to geraerate sample IDs: 

• "P9" - referring to Pond 9 as the primary site, location; 

• "RD" or 'W"- referring to the rock drain or wetland cell; 

ame& 

• 'T, •i2", or "3~' -the transect nur:nber; transects ran north~south, with transect 1 being the 
western-most transect; 

• "a", ''b", or '!c'' - tlile point along the transect; the nortliler.nmost point a:long, each transect 
was "a" and the southernmost was "c'' or "d"; 

• "121206" -the sample collectiora date, December 6, 2012; 

• Examples: P9RD1a121206 and P9W3c1,21206: 

ROCK DRAIN SAMPLING 

Six samples were collected from the rock drain along two transects. Sample locations were 
spaced approximately 4.5 feet from the west and east walls and from eachother:. Sample 
locations were spaced approximately 7'.Sfeetfrom the north and south walls and from 
eachother. Approximately 500 grams of rock was collected from a depth of approximately 
six inches below the rnck surface at each location . 

Photo documeratation. of rock drain samples is included in Attachment A. The following are tlile 
sample locations and corresponding matrix samples submitted to Pace for laboratory analysis. 

Sample Location Name Laboratory Sample ID 

• ,RD1a • P9RD1a1i21:206 
• RD1 b • P9RDfb1'21206 
• RD1c • P9RD1c121206 
• HD2a • P9RD2a121206 
• HD2b • P9RD2b1:21206 
• 'RD2c • P9RD2c121206 

WETLAND SAMPLING 

Sample locations were '.identified along three .transects within the wetland cell. A tota} of 
12 sample locatioras were spaced approximately 3.25 feet from the west and east walls and 
from eachother. Sample locations we~e spaced appmximately 14 feet from the north and south 
walls and from eachother. Approximately 500 grams of wetland matrix was collected frorn a 
depth of approximately six inches below the bottom of the mulch layer at 'nine of tlile locations. 
At the ,three southern-most i'd" locations, Aear fhe wetland outlet; the matrix material was frozen 
and could not be sampled~ A stioRg organic odor was detected at all of the wetland cell 
sampling locations, With. the "a" locations exlbiting the strongest odor and the "c" locations 
exhibiting a somewhat less strong odor:. 

Rhoto documentation of wetland samples is included In Attachment B. The following ar;e the 
sample locations alild corresponding matrix samples submitted' to Pace for :laboratory analysis • 

p:\project\16000s\sa11161300 - rico,argentine mine site\3000_reports\3025.tech memos\2012\wetlimd\121207_wetlandmatrixsmpl.:._rev.docx 
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Technical Memorandum 
Baseline Matrix Sampling - Constructed Wetland Pilot Scale Test 
December 7, 2012 
Page 3 of 3 

Sample Location Name Laboratory Sample ID 

• W1a • P9W1a12t206 

• W1b • P9W1b121'206 

• W1c • P9W1c121206 
• W1d • no sample collected 
• W2a • P9W2a121206 

• W2b • P9W2b121206 
• W2c • P9W2c121206 

• W2d • no sample collected 
• W3a • P9W3at21206 

• W3b • P9W3bt21206 
• W3c • P9W3c121206 

• W3d • no sample collected 

POST-IMPLEMENTATION SAMPLING 

ame& 

Post-Implementation matrix samples are anticipated to be collected from the rock drain and 
wetland cells at the end of the 201.3 Spring/Summer Pilot Test Period. No additional matrix 
sampling is Identified, In the Work Plan or associated SAP . 

p:\project\ 16000s\sa11161300 - rlco-argenline mine slte\3000_reports\3025.tech memos\2012\wetland\121207 _wetlandmatrixsmpl_rev.docx 
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ATTACHMENT A 

Rock Drain Baseline Matrix Sampling Photo Log 
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Technical Memorandum 
Baseline Matrix Sampling - Constructed Wetland Pilot Scale Test 
December 7, 2012 
Page A-1 

Rock Drain 

Sampling Locations 

• View looking north toward 
the inlet. 

• Sample locations spaced 
approximately 4.5 feet from 
the west and east walls and 
from eachother. 

• Sample locations spaced 
approximately 7.5 feet from 
the north and south walls 
and from eachother. 

Rock Drain 

Sampling Locations 

• Samples were collected 
approximately 6 inches 
below the rock surface . 

ame 

p:lproject\ 16000s\sa 11161300 . rico·argent,ne mine site\3000_reports\3025 tech memos\2012\wettand\ 121207 _wettandmatrixsmpl_rev .docx 
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Baseline Matrix Sampling - Constructed Wetland Pilot Scale Test 
December 7, 2012 
Page A-2 

Inlet to Rock Drain 

.. 

To Wetland Cell 

1 1 

p:\project\ 16000s\sa 11 161300 - rico-argentme mine site\3000_reports\3025 tech memos\2012\wetland\ 121207 _wetlandmatnxsmpl_rev .docx 

1 
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Wetland Baseline Matrix Sampling Photo Log 
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Technical Memorandum 
Baseline Matrix Sampling - Constructed Wetland Pilot Scale Test 
December 7, 2012 
Page B-1 

Wetland Cell 

Sampling Locations 

• View looking south toward 
the outlet. 

• Sample locations spaced 
approximately 3.25 feet 
from the west and east 
walls and from eachother. 

• Sample locations spaced 
approximately 14 feet from 
the north and south walls 
and from eachother. 

Wetland Cell 

Sampling Locations 

• Samples collected 
approximately 6 inches 
below the bottom of the 
mulch layer . 

ame 

p:lproject\ 16000s\sa 11161300 · rico-argentine mine si te\3000_reports\3025 tech memos\20 12\wetland\ 121207 _ wotlandmatrixsmpl_rev.docx 
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Technical Memorandum 
Basel ine Matrix Sampling - Constructed Wetland Pilot Scale Test 
December 7, 2012 
Page B-2 

Inlet to Wetland Cell 

ame 

W1 d - ice prevented sampling W2d - ice prevented sampling W3d - ice prevented sampling 

Outlet 

p;\projectl 16000s\sa 11 161300 - rico-argentine mine sitel 3000_reports\3025 tech memos\2012\welland\ 121207 _wellandmatnxsmpl_rev.docx 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 

Data Set: P:\, .. \MP1 01 Slug Out BR.agt 
Date: 10/30/13 Time: 14:30:1:2 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield ComQany 
Project: SA1'11661301 
Location: Rico-Arger,itine Mine 
Test Well: MP1; Slug-Out 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (Kz/Kr): 0.5 -

WELL DATA (MP1) 

Initial Displacement: 1.26 ft Static Water Column Height: 2;5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 160.7 ft/day yo= 1.343 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 

Data Set: P:\ ... \MP1 01 Slug Out BR.aqt 
Date: 10/30/13 Time: 14:32:30 

PROJECT INFORMATION 

Cornpany: AMEC 
Client Atlantic Rlclilfield Com~an}' 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio {Kz/Kr): 1. -

WELL DATA ~MP1) 

Initial Displacement: 1.26 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 160.7 ft/day yO = 1.343ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 

Data Set: P:\ ... \MP1 01 Slug Out KGS.aqt 
Date: 10/30/t3 Time: 14:23:09 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~any 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2:5 ft -

WELL DATA (MP1) 

Initial Displacement: 1.26 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2;5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

• SOLUTION 

Aquifer Model: Unconfined Solution Method: KGS Model 

Kr = 189.9 ft/day Ss = 1.5E-5 ft-1 
--

Kz/Kr = 0.5 -
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 

Data Set: P:\ ... \MP1 01 Slug Out KGS CPE.agt 
Date: 10/30/13 Time: 14:16:30 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~any 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft -

WELL DATA(MP1) 

Initial Displacement: 1.26 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

• SOLUTION 

Aquifer Model: Unconfined Solution. Method: KGS Model 

Kr = 166.1 ft/day Ss = 1.5E-5 «~1 
--

Kz/Kr= t 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #2 

Data Set: P:\ ... \MP1 02 Slug Out KGS.agt 
Date; 10/30/13 Time: 14:50:13 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~any 
Project: SA 111661'301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out Test #2 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft 

WELL DATA (MP1) 

Initial Displacement: 0.891 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.167 ft Well Radius: 0.167 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: KGS Model 

Kr = 235. 7 ft/day Ss = 1.5E-5 tt·1 
--

Kz/Kr = 0.5 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINTMP1 - TEST #2 

Data Set: P:\ ... \MP1 02 Slug Out KGS.agt 
Date: 10/30/13 Time: 14:46:24 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com[!an~ 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out Test #2 
Test Date: 3/t2/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft -

WELL DATA (MP1) 

Initial Displacement: 0.891: ft Static Water Column Heiglilt: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.167 ft - Well Radi1:.1s: 0.167 ft --

SOLUTION 

Aql!lifer Model: Unconfined Solution Metl:lod: KGS Model 

Kr = 206.1 ft/day Ss = 1,5E-5 tr1 
--

Kz/Kr = 1. I -
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SLUG TEST AT CONSTRUCTED WE[LAND MONITORING-POINT MP1 - TEST #2 

Data Set: P:\ ... \MP1 ·02 Slug 01:1t BR.aqt 
Date: 10/30/13 Time: 14:54':01 

PROJECT INFORMATION 

Company: AMEC 
Client! Atleu:itlc Richfield CmnQan}' 
Project: SAt11'661301 
'Location: Rico-Arge111tine Mine 
Test Well: MP1; Sh:19-0ut Test#2 
Test Date: 3/1,2/13 

AQUIFER DATA 

Satarated Thlckr:iess: 2.5ft Anisotropy Ratio, (Kz/Kr): ·0.5 
-

WELL DATA {MPt) 

Initial Displacement: 0.891· ft Static Water Column Height: 2.5 ft, 
Total Well Penetration Depth: 2.5ft Screen Length: 2.5 ft 
Casing Radil!ls: 0.167 ft Well Radius: 0.1•67 ft -·-· 

SOL:UTION 

Aquifer Model: Unconfined· Solution Method: Bouwer-Rice 

K = 1i90.1 ft/day yo.= 0,9023 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #2 

Data Set: P:\ ... \MP1 02 Slug Out BR.aqt 
Date: 10/30/13 Time: 14:55:56 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~any 
Project: SA11'1'661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out Test #2 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (Kz/Kr): _h -

WELL DATA (MP1) 

Initial Displacement: 0.891 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: .2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.167 ft Well Radius: 0.167 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 1,90.1 fUday yO = 0.9023 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #3 

Data Set: P:\ ... \MP1 03 Slug Out BR.aqt 
Date: 10/30/13 Time: 15:18:58 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an~ 
Project: SA 111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out Test #3 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (Kz/Kr): 0.5 -

WELL DATA (MP1) 

Initial Displacement: 0.85 ft Static Water Column Height: 2,5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 197 .1 ft/day yo = o.9339 .ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #3 

Data Set: P:\ ... \MP1 03 Slug Out BR.agt 
Date: 10/30/13 Time: 15:04:53 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an:f 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP1: Slug-Out Test #3 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (Kz/Kr): _1 -

WELL DATA (MP1} 

Initial Displacement: 0.85 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: ·0; 168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 197.1 fUday yO = 0.9339 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #3 

Data Set: P:\.,.\MP1 03 Slug Out KGS.agt 
Date: 10/30/13 Time: 15:27:04 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield ComQan~ 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MPt: Slug~Out Test #3 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft -

WELL DATA (MP1) 

laitlal Displacement: 0.85 ft Static Water Column Height: 2.5 ft 
Total· Well Per:ietr:atlon Depth: 2.5 ft Screen Length: 2.5 ft 

· Casing Radil!ls: 0.168 ft Well. Radius: 0.168 ft --

• SOLUTION 

Aquifer Model: l:Jnconfined Solution Method: KGS Model 

Kr = 226. 7 ft/day Ss = 1 ,5E-5 ft-1 
--

Kz/Kr = 0,5 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP1 - TEST #3 

Data Set: P:\ ... \MP1 03 Sll:lg Out KGS.agt 
Date: 10/30/13 Time: 15:24:12 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an~ 
Project: SA 111661301 
Location: Rico-Argentine Mine 
Test Well: MP1.: Slug-Out Test #3 
Test Date: 3/12/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft -

WELL DATA (MP1) 

Initial Displacement: 0.85 ,ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Lengtlil: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

• SOLUTION 

Aquifer Model: Uncornfined Solution Method: KGS Model 

Kr = 1:98.2 ft/day Ss = 1.5E-5 W1 
--

Kz/Kr = 1. -
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP2 - SLUG OUT TEST #1 

Data Set: P:\ ... \MP2 01 Slug Out BR.aqt 
Date: 10/31/13 Time: 10:32:11 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~aAy 
Project: SA111661301 
Location: Rico-ArgeAtlne Mine 
Test Well: MP2: Slug-Out Test #1 
TestDate: 3/14/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft Anisotropy 'Ratio (Kz/Kr): 0.5 -

WELL DATA (MP2) 

Initial Displacement: 0.41 ft Static Water Column Height: 2,5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-Rice 

K = 1873. 7 ft/day yO = 0.4268 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP2 - SLUG OUT TEST #1 

Data Set: P:\ ... \MP2 01 Slug Out KGS.agt 
Date: 10/31/13 Time: 11 :1t8:24 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an~ 
Project: SA111661301 
Location: Rico-Argentine Mine 
Test Well: MP2: Slug-Out Test #1 
Test Date: 3/14/13 

AQUIFER DATA 

Saturated Thickness: 2.5 ft 

WELL DATA (MP2) 

·Initial Displacement: 0.41 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Lerigth: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: KGS Model 

Kr = 2285.5 fUday Ss = 1.5E-5 ft-1 
--

Kz/Kr = 0.5 -
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP2 - SLUG OUT TEST #2 

Data Set: P:L.\MP2 02 Slug Out BRaqt 
Date: 10/31/13 Time: 10:45:22 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com(!any 
Project: SA 111661301 
Location: Rico-Argentine Mine 
Test Well: MP2: Slug-OutTest#2 
Test Date: 3/14/1'.3 

AQUIFERDATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (Kz/Kr): 0.5 -

WELL DATA (MP2) 

llilitial Displacement: ·0,225 ft Static Water Column Height: 2.5 ft 
Total Well, Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Rad_ius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aq1:.1ifer Model: Unconfined Solution Method: B01;1wer-Rice 

K = 1253.2 fUday yO = 0.2503 ft 

i 

; 



• 

• 

i 
"O' 
t\l 
Q) 

J: 
"O 

-~ 
t\l' 

0.76 

0.52 

§ 0.28 
0 z 

0.04 

\ 

D 

\ 

\ 
D \ 

D 
D 

-0.2 ~-~~~~~~-~~~~~~-~-~~~~ 

0.01 0.1 1. 10 . 

Time (sec) 

SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP2 - SLUG OUT TEST #2 

Data Set: P:\ ... \MP2 02 Slug Out KGS.agt 
Date: 10/31/13 Time: 10:53:33 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an~ 
Project: SA 111661301 
Location: Rico-Argentine Mine 
Test Well: MP2: Slug-Out Test #2 
Test Date: 3/14/13 

AQUIFER DATA 

Saturated Thickness: 2.5 .ft -

WELL DATA (MP2) 

Initial Displacement: 0.225 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: KGS Model 

Kr = 1448.7 ft/day Ss = 1.5E~5 ft-1 
--

Kz/Kr = 0.5 -
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SLUG TEST AT CONSTRUCTEDWETtAt-JD MONITORING POINT MP2- SLUG TEST OUT #3 

Data Set: P:\ ... \MP2 03 Slug Out BR.agt 
Date: 10/31/13 Time: 11:02:57 

PROJECT INFORMATION 

Company: AMEC 
Client: Atiantic Richfield Com~an~ 
Project: SA111661301 
Location: Rle<>-Ar;gentine Mine 
Test Well: MP2: Slug-Out Test #3 
Test Date: 3/1411:3 

AQUIFERDATA 

Saturated Thickness: 2.5 ft Anisotropy Ratio (l<z/Kr): 0.5 -

WEILll:. DATA (MP2) 

lr:iltial Displacement: 0.326 ft Static Water: Column Height:. .2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2,5 ft 
Casing Radius: 0.1·68 ft Well Radius: O.t68 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: Bouwer-'Rlce 

K = 1.321.8 ft/day yO = 0.3569 ft 
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SLUG TEST AT CONSTRUCTED WETLAND MONITORING POINT MP2 - SLUG TEST OUT #3 

Data Set: P:\ ... \MP2 03 Slug Out KGS.agt 
Date: 10/31/13 Time: 11:13:32 

PROJECT INFORMATION 

Company: AMEC 
Client: Atlantic Richfield Com~an;t 
Project: SA111661301 
Location: Rico-Argentirie Mine 
Test Well: MP2: Slug-Out Test #3 
Test Date: 3/14/13 

AQUIFER DATA 

Saturated Thickness: 2,5 ft -

WELL DATA (MP2} 

Initial Displacement: 0.326 ft Static Water Column Height: 2.5 ft 
Total Well Penetration Depth: 2.5 ft Screen Length: 2.5 ft 
Casing Radius: 0.168 ft Well Radius: 0.168 ft --

SOLUTION 

Aquifer Model: Unconfined Solution Method: KGS Model 

Kr = 1-556.8 ft/day Ss = 1.5E-5 tr1 

Kz/Kr = 0.5 -
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HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ame 
Date: _ 1.,_/_1_5'..,....µ_· _a /_s_ Time: _-'--'!5'--0_0 ___ Personne1:s.A:R:f:W,. QahVL ~

1 
if . .;~}LV\t!JlCh_ 

I I '-t""' 
', , .. •;, ... ,,.. ,:• .•. •:,, ... , ' . .. 1·_-, . ' ' ' . . . . . • .. ; ·,' -., ·.··: .,·. 

. ' f,!; / . , · :J ~d\g;?;?::):~}': :-- ; M~J11j~~~J'~e.t~r~:( . ,, . /~-~ 5:r:R. :·;, 
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' 
/E~LE p tf '2 9.:, D'p~ Meter Make/Model: R\< \ "2-. Serial Number: 

Date of Last DG.-~2-c::>I~ Calibration Gas Type & --i=-=c-rO'R-r' 
Calibration: L...6 I, , -, Concentration: ~Ar":7--,?~ r 
Date/Time of Last 14 ~ " , --:r .... ,v I- ·::i...... Bump Check Gas Type ~ ,'{"-{.)N h.. ~ Sv,.:,,./i <r<. 
Burno Check: & Concentration: 

Bump Check Result: 
/I) C) (' 1---tA£ Daterrime of Last 15 :ra~ r?, - 01'is'oo 
rV,? /'7""1 ,.. l Fresh Air Calibration: IS ..TAA...J t-:,._ - 0 f!:'{Jd 

~~~rsh~~:C~-~;/~~~X!#r.1,~f~a..d.9~~-:·::~ ·~~~-~ /. --~ 
:. ,, .. , .. . ·,: ·,. ·' : . : :: ~ ·: 

; [fyt'vi.bc__') . ,· .. .. :) 
'• :..: '" 

Meter Make/Model: ~~f; (;...o Serial Number: , .zo 'B-;,5 ~ o;::,°f:> 
Date/Time of Last Y,6 l \L\-07 

Bump Check Gas Type 
~c:...._. 2--S'P ()'r"I.-Bumo Check: l? & Concentration: 

Bump Check Re.suit: \"1.~ (fv'-i Date Last Cleared: "I 1~/r~ ll.\-0'2--

P,e,~o,:r1,~f~~i(~oH1J?t~~~.:'r~~~·9,~~: .. ::~.: ·· 'JD.J-/rJ Fflt~ L~~t:~ 
:,.: .. 

.',; .. , 
... '• 

,, ·,• 
-

tz.DBq.,< ~,_ -a::, I Meter Make/Model: ~ ,,.,..._.,.._.,. f'(L,;) Serial Number: . .,. ,~,.... 
Date/Time of Last 

'-'l\6:>/1?:> 1'105 
Bump Check Gas Type K:2-~ '2-$"~~~ Burno Check: & Concentration: 

Bump Check Result: l°l-"1- ff'• V\ Date Last Cleared: \,/ l '5( 1'3 1410 

~~~t~:1,r-~t#:~F:;:r.:x ., :.": :}'.i;:~:~~~:i::;? Badge ···-'.. " 
.. . ,·, .: Meter: .. : \\;:1;3~~g1f '• 

" 

loom) · ' 
. 

., ,, .·, ,~d.~& ·ioi.,nW : " ', ,· 

Top of Stairs to Inlet 0 0 Wetland SW Corner C) 0 

Inlet Flow Meter () 0 Wetland W Perimeter 0 0 

Inlet Flow Control Box 0 0 W Boundary ~ ~ 

Rock Drain NW Corner (!) 0 Rock Drain W Perimeter f) 0 

Rock Drain NE Corner ' 0 0 Access Walkway N G 0 
Rock DrainEPerimeter ·-·o 0 RockDrainMP 0 

-·-- C> ·-

E Boundary C 0 WetlandMP1 0 0 

Wetland E Perimeter C> 0 Access Walkway S 0 0 
Wetland SE Corner 0 D WetlandMP2 (!) 0 
Wetland Outlet 0 0 Top of Stairs to Outlet 8 0 
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• 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

··. ··. ..; .. , ,:. -·-;:. · :.,.·:., ,· · Meter · 
1 FoofA6ove·Gfo'iind . ·: ;;:.: . ,\ . ·:., . B.aclge:.'t'?) ., . 

.loom) •. •· , ·_ :.· ·:: ·;-;.·: !·!· ~'-1 • • •• • • u.1Pm, · 

Top of Stairs to Inlet 

Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Bndry Rock Drain Side 

E Bndry Wetland Side 

0 Wetland SW Comer. 

() Wetland W Perimeter 

0 - W Boundary 

0 - Rock Drain W Perimeter 

0 Access Walkway N 

RockDrainMP 

0 WetlandMP1 

0 Access Walkway S 

0 WetlandMP2 

4 0 Top of Stairs to Outlet 

. Meter.: _ :· .. ,,: .. .l~adg~· .. ·. : 
... . ·,oomF ~ ~ .'. .,:-. :,,6'omf. : · , .. 

0 - Wetland SE Corner 

c> Wetland SW Corner 

0 Wetland W Perimeter 

0 W Bndry Rock Drain Side 

C) W Bndry Wetland Side 

Wetland E Perimeter D - Rock Drain W Perimeter 

RockDrainMP V D WetlandMP2 

WetlandMP1 0 0 Wetland Out 

ame& 

() 
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.o 

0 

0 
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0 

---
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----~~rsonnel Slgn:tur~s: · ..... ~""'·-'· 
1
· .,.,r;;;?....:::;.._----"- __________________________ _ 
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HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ame& 
. 

Time: /D:5<¢ Personnel: /,(~ s.·llz4 9 f~ 

Meter Make/Model: 

Date of Last V 

Calibration: 
Date/Time of Last 
Burno Check: J"",11\ IC{ '2,0l'L-

Bump Check Result: /V"'1"%~m.«..(J 

Meter Make/Model: 

Date/Time. of Last 
Burno Check: 

Bump Check Result: 

I 
~~~o-~a1.~G~~;~~n.I\~ii,~~:;~~~Q~S1,(~;s;;~_/?~1-
Meter Make/Model: "~ ~ /1/;(J • "' Date/Time of Last 
Burno Check: ';? >//3 

I Bump Check Result: 

; :-i:·;, '· ; , :,i/;F· <''":,,:-,.: __ c</i:M_ eter:>-. _;· ·; -.·.Badge .· ' · BreathmgZone· ·· ·.:.:;•,.: · ·,.·-·,·· :. · .. , .... ·· · • · ·.. · · ' ' ', ... : .... , .. ., ..... ,,,:::. ·;:.::/:: =~·-;:' ioo'm} -.:.~:f.· :<.:·:,coin} ·,: 
Top of Stairs to Inlet 0 D 
Inlet Flow Meter 0 D 
Inlet Flow Control Box D 0 
Rock Drain NW Corner ·· 0 D 
Rock Drain .NE Corner 0 

.. 
'•. 

Serjal Number: 

Calibration Gas Type & 
Concentration: 
Bump Check Gas Type 
& Concentration: 
Date/Time of Last 
Fresh Air Calibration: 

! • . '··· 

Serial Number: 

Bump Check Gas Type 
& Concentration: 

Date Last Cleared: 

Serial Number: 

Bump Check Gas Type 
& Concentration: 

Date Last Cleared: 

Wetland SW Corner 

Wetland W Perimeter 

W Boundary 

Rock Drain W Perimeter 

Access Walkway N 

··· · - Rock Drain E Perimeter 0 RockDrainMP 

0 

• 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

D 0 WetlandMP1 

0 D Access Walkway S 

0 o WetlandMP2 

D 2. . 1-. '-1
) Top of Stairs to Outlet 

..... •. :. ._,: ... 
. .. 

' 

t;-z..13033 

,(1 s/ ~tl o ~ ()O 

. . ' .. :-·· : 

.. . .. ,·,: 

I z.o 8'1.1:-G""- 001 

:;: :::::\··. :-, ... _, ·: ._-:.:· ':·; 

1z.043s~-a:::,g 

--- t/1,,//.s 
:: Meter· .. ') ,··· .' ::Bad e . , 
: ,:(n~;l '.--'-.~': '·· ;./:.·,o~f \ · · ... , 

0 'c) 

0 0 

0 0 

0 0 

0 C> 

(') 0 
0 "() 

C> C) 

0 a 
D 0 
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• 
Top of Stairs to Inlet 

Inlet Flow Meter 0 

Inlet Flow Control Box 0 

Rock Drain NW Corner . ·, 0 
Rock Drain NE Corner 0 

Rock Drain E Perimeter 0 

E Boundary 0 
Wetland E Perimeter · 

Wetland SE Corner · 0 
Wetland Outlet. 

l • 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

0 Wetland SW Corner 

0 Wetland W Perimeter 

0 W Boundary 

0 Rock Drain W Perimeter 

D Access Walkway N 

0 RockDrainMP 

D WetlandMP1 

0 Access Walkway S 
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ame&_) 
0 C> 

0 0 
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·o 0 

0 C> 
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0 c) 

·fYl~t~r ::. · . .. Badge .' ·.· . . Meter :;e_a~ge : . ; . I •• 

· .. ·,rinm\ ,: .. .:.::.AoomK . - ''· .. . .. ·· -l'1nh1\ \.::::· ... . :.: .. ,oorn\ · 
Rock Drain NW Corner Wetland SE Corner 

Rock Drain NE Corner -0 0 Wetland SW Corner -· 

C) D 
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Rock Drain. I;: ~erimeter 0 0 Wetland W Perimeter C) [)> 

E Bndry Rock Drain Side D 0 W Bndry Rock Drain Side 2> 6:) 

E Bndry Wetland Side 0 0 W Bndry Wetland Side C> C> 

Wetland E Perimeter (? 0 Rock Drain W Perimeter 0 C) 
~ r . , , ~ • • _ •. _·,\ .,:,,_• :, , :,~ ;,, , 

ijp:~i~~:~t~s(~~ii~ ·: ,::-: .. 
RockDrainMP 0 C) WetlandMP2 4-~ C) 

WetlandMP1 0 2J WetlandOut ~~ (~) ·3. \ (:z.') 

'"\d:W1. {) . L\- z... {j;, 0 i: 
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HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ame& 
. 

Date: --0~,c.+-/4_3~_ Time: _/~2_:_/_5' __ Personnel: __..&~~-1/4-~_· __,~---=-=J.'--1/f,t,....,.p1.--&,._.__,.._U,A. __ _ 

Meter Make/Model: 

Date of Last 
Calibration: 
Date/Time of Last 
Bump Check: 

Bump Check Result: 

Meter Make/Model: 

Date/Time of Last 
BumoCheck: 

? 

? 

Bump Check Result: C/. f 

I ,~""' Meter Make/Model: 

la __, Date/Time of Last 
,.. Burno Check: 
1 Bump Check Result: 

Serial Number: 

Calibration Gas Type & 
Concentration: 
Bump Check Gas Type 
& Concentration: 
Date/Time of Last 
Fresh Air Calibration: 

Serial Number: 

Bump Check Gas Type 
& Concentration: 

Date Last Cleared: 

''·':, ·:,<:' . .. 
.. 

---
12/t;t,'f R.I}- lfS'Z t/2.'8 

--~al Number: <'~~ 

Bump Check Gas Type , ' -------
& Concentration: ___--

Date Last Cleared: 

Top of Stairs to Inlet tl) (if Wetland SW Corner {2) C?J 
Inlet Flow Meter . (]) tJ Wetland W Perimeter 0 g 
Inlet Flow Control Box ~ J8 W Boundary 

Rock Drain NW Corner . o5 'd Rock Drain W Perimeter 

Rock Drain NE Corner 'f} f7J Access Walkway N 

Rock Drain E Perimeter g. f}J RockDrainMP 

E Boundary f5 pf WetlandMP1 fl fj 
Wetland E Perimeter <ZJ f25 Access Walkway S f1 ;f; 
Wetland SE Corner a (} WetlandMP2 tJ 6 
Wetland Outlet (f) (!J Top of Stairs to Outlet 

() 
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Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Wetland W Perimeter 

W Boundary 

Rock Drain W Perimeter 

Access Walkway N 

RockDrainMP 

WetlandMP1 

Access Walkway S \ 

WetlandMP2 --

ame&) 

•' ·. eJ 

• 11-R_o_c_k_D_r_a-in_N_E_C_o_rn_e_r ___ ....._ _______ .,._-+----------1--~----.....---~-11(~) 

• 

Rock Drain E Perimeter Wetland W Perimeter 

E Bndry Rock Drain Side W Bndry Rock Drain Side 

E Bndry Wetland Side W Bndry Wetland Side 

Wetland E Perimeter 
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WetlandMP1 

"···" 
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HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County Colorado 

ame 
' 

Date: <.5J1/0//J Time: f2.',::,?Q Personnel: .,tflf/,/;tb {]j/1 ,1, .... h· '#PJ's 

I 

~o 
I· 

0 

• 

Multl,Ga~.Milter · 

Meter Make/Model: 11.611 1/lf-twl Sc;R. 
Date of Last CallbraUon: ~ 7 

Datamme of Last Bump 3//.7,43 l"hnrl,• 

Bump Check Result; /0 iJ/7111 ,f., S 
Pers_(iiia1J3a~;.Monltortrig Badge&' 

Meter Make/Model; :fh~ St;,:. f:,,,A//r;rfll!/;,d 
Oatemme of Last Bump $)ft3 Check: ;;:rJO ~ 

Bump Check Result; dO f?IJIJ1 
Personaf·Gas·Monltorlng Badges 

Meter Make/Model: ..,.,, ./, J.L., 1 J So · 
-· I( ' 

{aJ&t/<{,£1/ht} 
Datemmo of Last Bump s//J/;J [r,horl,• 9:3V (I 

Bump Check Result; /0-0 /j/111 
.•.'.·, :H2S-Meter H2S-Badge LEL - · 

Brea~_1119 :Zl?lie ' : ·, · · IMn,\ ' /n"m\ · /•!,.\· . • 

Top of Stairs to Inlet g ca' C:3 
Inlet Flow Meter &" ;a ?J 
Inlet Flow Control Box (l) g e;:3 
Rock Drain NW Corner g ff fl 
Rock Drain NE Corner C)f @' y) 

Rock Drain E Perimeter C1 g fl 

E Boundary 0 ,8 K) 

!Wetland E Perimeter 0 0 Z' 
Welland SE Comer 8 91 ,,e; 
!Wetland Outlet (;I f:f e-
1 Foot Above· Ground ... -.. H2S -Meter H2S-Badae· . · LEI-

Top of Stairs to Inlet 0 e;; 0 
Inlet Flow Meter fd fo A!:) 

Inlet Flow Control Box if g B 
Rock Drain NW Corner a- 0 /!J 
Rock Drain NE Comer 0 0 ,PJ 
Rock Drain E Perimeter 0 0 {Zf 
E Boundary f3 j':) (7) 
Wetland E Perimeter t:?) ,eJ ,el 
Wetland SE Comer PS (7) IX 
Wetland OtJtlet {:f 6 0 
Within Cells ·. · ' . ,·:;;:·:- - H2S .• Meter · H2$-Ba'dge ·· . LEL . 

Rock Drain NW Corner · PJ Pr Rf" 

Rock Drain NE Corner 'eJ' (2f /, 
Rock Drain E Perimeter C?f ,I/[ g 
E Bndry Rock Drain Side 0 £) V 
E Bndry Wetland Side & 0 0 
Wetland E Perimeter ~ rg ,eJ 
MonltolinirPol'ls .. ::·.-,: .. H2S-Meter H2S; Bad!ie · " LEL · .. · .. 
RockDralnMP (/) (?J F5 
WetlandMP1 ,6 0 c::J 

Personnel Signatu S:· __// ~~11-t_ 
/( - r 

13 Revised: 3/12/20 
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Serial Number: ~~!( 
Callbraoon Gas Tyfi & ~~ 
C ·· · u/11 /(z; 0 20~/)M L.EL, 1f,.5% 
Bump Check Gas Type & 
C 
OatcfTlme of Last Fresh 

J/!..5//3 Air CAllh,.,tlnn; 

Serial Number: 12 gs 'I k.. s---qJ I 
Bump Check Gas Type & 

./..Z.-f(j- o20 tfjJJ1t,¼.J Cnnron+, .. (lnn• 

Date Last Cleared; iJ/1~.? 

Serial Number; /Z-lff L/L'IJ '-/Slj 
Bump Check Gas Typo & ;OpJJ111 4S Concentration: 

Date Last Cleared: afi.i,k..? 
H2S-Meter H2S-.Badge LEL 
. /nnml .. '/rinml ., 10/.I 

Wetland SW Corner @' 16 0 
Wetland W Perimeter (A (lf (YJ 

W Boundary f2J PJ 0 
Rock Drain W Perimeter NM 

Access Walkway N 0 a A 
RockDrainMP (2J 0' (D 
WetlandMP1 a C5 Of 
Access Walkway S CJ' @" ?? 
WetfandMP2 F2 {Z' c7) 
Top of Stairs to Outlet (}? £1 rz' 

H2S -Meter H2S 0Ba<k1e - -- LEL · 

Wetland SW Corner Pr 0' g 
Wetland w Perimeter 0 0 0 
w Boundary '75 a g 
Rock Drain W Perimeter WM 
Access Walkway N t7J r3 Rf' 
RockDralnMP 0 CZ 0 
WetlandMP1 ?1 0 0 
Access Walkway S 0 eJ' 0 
WetlandMP2 £; . t0 R) 
Top of Stairs to Outlet RJ 0 ,0 

.. ' .. H2S - Meter.' H2S ', ;Badge_ .,: · LEL 

Wetland SE Comer c?i (2( /?} 

Welland SW Corner l?1 0 (2f 
Wetland W Perimeter OJ 0 0 
W Bndry Rock Drain Side ¢ ~ ..P5 
W Bndry Wetland Side (Z; ta ,e:; 
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HYDROGEN SULFIDE SURVEY & 
Constructed Wetland Pilot Scale Test ame 

Rico-Argentine Mine Site . ·. 
Dolores County, Colorado 

~~ Time: 01'Jo Personnel: Jfrec:\q,5 ~lrON,2 

Date of Last 
Calibration: 
Date/Time of Last 
Bum Check: 

Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

Serial Number: 

Catlbratlon Gas Type & 
Co centratlon: 
Bump Check Gas Type 
& Concentration: 
Date/Time of Last Fresh 
Air Callbratio : 

Wetland W Perimeter 

W Boundary 

Rock Drain W Perimeter 

Access Walkway N 

RockDrainMP 

WetlandMP1 

Access Walkway S 

WetlandMP2 

Top of Stairs to Outlet 

"'"'"*yro ~Shate -vo S()F~ Cl/i/ e,~-\'X. ~-~ ~ ~ 
1viv __,_ _,/Aj,G'(C~f', ~ ~ bb't'~E..b A-l- To P a,-
~~ o tlff.. . ~ "'-:·, t![_--p e(.fl11f:i,.,'f' f)kPe "'"~ 

·. [)fafl ~ .\ (() <"')(£Y 3~-5'3 f f>tJ . 
• 
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Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Comer 

Rock Drain NE Comer 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Bndry Rock Drain Side 

E Bndry Wetland Side 

Wetland E Perimeter 

· WetlandMP1 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

Wetland W Perimeter 

W Boundary 

Rock Drain W Perimeter 

Access Walkway N 

RockDrainMP 

WetlandMP1 

Access Walkway S 

WetlandMP2 

Wetland SW Corner 

Wetland W Perimeter 

W Bndry Rock Drain_ Side 

W Bndry Wetland Sida 

Rock Drain W Perimeter 

ame& 
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C) 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

ame& 
Date: _s;""""'@'-'-i/ ~c..;..:10...c.-=/3'--_ Time: 

l I 
Jl:ot/ /;;;:% Personnel: ti.Ji RS,'tuM //;/4 &,j!!Pt 

I 
·. ·''. ' .. ·. ~ . 

Meter Make/Model: Mc5A fl /t~ ~/<. Serial Number: ~/JI 
Date of Last . ; Calibration Gas Type & 
Calibration: ~/;)/ l,;;ol.3 Concentration: 
DatefTlme of Last ·· - /2 . J.. Bump Check Gas Type 
Sumo Check: :;-;~l(.:l0/.3 /'1~7" & Concentration: 

.:· · /;i : . 

// DatefTlme of Last 
Bump Check Result: R(tJ //I# ./4 .J' Fresh Air Calibration: ..5/,d..l /ddt> /(): 02... 

Meter Make/Model: 

Date/Time of Last 
Bumo Check: 

Bump Check Result: 

Serial Number: 

Bump Check Gas Type 
& Concentration: 

Date Last Cleared: 
.- •, ·. •:. 

•, . .. ; .. 

,,, : 

·' .. ,·· 

Meter Make/Model: GoJ ~f{'1J.,1 Serial Number: 

Date/Time of Last 5'/ :J. l f..;z;13 iCJ : DC.I Bump Check Gas Type 
Burno Check: 1· & Concentration: 

Bump Check Result: /) . O Date Last Cleared: 

. .. . . . 

... 
·J 

.·,:: 

; :·· . . · -- ": < · · ·: .· · .. · · Meter •" -'.~' Badg· 1:i' j), · · · · 
~r~athin,g: ~-pn~·- · .:-. :·· -.. -, , : · · :::-•· ·... . .. . . ,,. · · 
_ .. .. . .. . . . · .. tnnm}. . . ,:; . tonm}. . ·., · · 

Top of Stairs to Inlet (J % Wetland SW Corner 

Inlet Flow Meter e x!5 Wetland W Perimeter 0 
Inlet Flow Control Box f2J' f!) W Boundary 

Rock Drain NW Comer 0 lo Rock Drain W Perimeter 0 
Rock Drain NE Corner ~ (:1) Access Walkway N 0 g 
Rock Drain E Perimeter pt p RockDrainMP 

E Boundary /iJ {25 WetlandMP1 

Wetland E Perimeter 0 {:1 Access Walkway S 

Wetland SE Corner (J 0 WetlandMP2 

Wetland Outlet OJ u1 Top of Stairs to Outlet ·fj 

0 
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Top of Stairs to Inlet 

Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County, Colorado 

· -·i Meter ··: .. c;\J::!r. :·. ,··,;•: ·., :·/ 
: .. _·1 \ 

·.) tori~) )/ 

er 0 ' 
Wetland SW Corner 

~ ~ Wetland W Perir:neter 

g (lf W Boundary 

@ (% Rock Drain W Perimeter 

' 11 !J Access Walkway N 

. (J 1g RockDrainMP 

<25 ff WetlandMP1 

e ~ Access Walkway S 

0 f5 WetlandMP2 

0 0 Top of Stairs to Outlet 

amec:3) 

.fa 
0 

·;a 

Rock Drain NW Corner "f2J ~ Wetland SE Corner 0 0 1--------,-'--------------------------11/\ .. 
Rock Drain NE Corner ¢ ,eJ Wetland SW Corner 0 J3 "- ) 
Rock Drain E Perim~ter 0 g Wetland W Perimeter t?f J!f 
E Bndry Rock Drain Side o:1 fo W Bndry Rock Drain Side ,R'J g 

,·C 

·• · E Bndry.Wetland Side ra ~ /2 ,e,.. 
0 v J W Bndry. Wetland Side JC,! ;kD 

Wetland E Perimeter ~ Cf Rock Drain W Perimeter 0 · f2J 
.,:- :;'. .... , : : · ·-. Mejer: •. •::,_:·;o ·,_'·::~;~~ge, _, . ___ .·,oom\;:_-. -.:--. ··~ Irion,\ . •-

RockDrainMP if J?:J WetlandMP2 0 
WetlandMP1 WetlandOut 0 

,,/ ! ,/I VI. 
Personnel Signaturei]l:... ~~fjbl:/1,'ffJlrl/lJ*1-t1M......,_IMfMJJtLJ1--------------------------

V • .- "'" r -

0 

~ 
.

1
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HYDROGEN SULFIDE SURVEY 

Constructed Wetland Pilot Scale Test 
Rico-Argentine Mine Site ame 

Time: 

Dolores County, Colorado ,l JJ. I)_ , /, 

/o/: &:.,; Personnel: fltJ// d. vet//Y? ;---))MJ)(}tt,,i Date: &/; ! (;3 
j 

' LJ • 

(J 

• 

~Meter 

~e/Model: /15/f- lJ/-hJiA :S-i(Z 
Date of Last Calibration: 

DatefTlme of Last Bump 
Chnrl,• 

Bump Check Result: 

Personal Gas Monitoring Badges '· • · , 

Meter Make/Model: :{ S btM &tf tp //jf¼i, 
DatefTlme of Last Bump /_ /. 1 /. -:;, (/ 
Chnrk: ({)// o//J 
Bump Check Result: 9, ~ ~ NA'T A~ 

Personal Gas Monltoring _Badges 

Meter Make/Model: 

DatefTlme of Last Bump 
Chei,k: 

Bump Check Result: 

Breathing Zone 

Top of Stairs to Inlet 

Inlet Flow Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Comer 

Rock Drain E Perimeter 

E Boundary 

Welland E Perimeter 

Wetland SE Corner 

Wetland Outlet 

1 Foot Above Ground 

Top of Stairs to Inlet 

Inlet Row Meter 

Inlet Flow Control Box 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Boundary 

Wetland E Perimeter 

Welland SE Corner 

Wetland Outlet 

Within Cells 

Rock Drain NW Corner 

Rock Drain NE Corner 

Rock Drain E Perimeter 

E Bndry Rock Drain Side 

E Bndry Wetland Side 

[Wetland E Perimeter 

Monltorino Ports 

RockDrainMP 

H~S • Meter H2S • Badge 
lnnml lnnm\ 

(?{ 0 
, 

I 

H2S • Meter H2S • Badge 

J I 
'W 

H2S • Meter ·H2S - Bad!le 

'Jj 

I 
\II 

H2S'· Meter H2S • Badge 

WetlandMP1 ;;. 7l---/T/ ~ v_;.....__ 

Personnel Signature~~ ///,IL., 

, 

, 

LEL 
t•L\ 

LEL 

I 
-..., I 

LEL · · 

\ I , 
LEL 

Revised: 3/12/2013 
't::::ff1 ~ 

Serial Number: 

Calibration Gas Type & 

Bump Check Gas Type & 
Concentration: 
Date!Time of Last Fresh 
Air Calibration: 

Serial Number: 

Bump Check Gas Type & 
Concentration: 

Date Last Cleared: 

Serial Number: 

Bump Check Gas Type & 
C:nnr,,.ntratlon: 

Date Last Cleared: 

Wetland SW Comer 

Wetland W Perimeter 

WBoundary 

Rock Drain W Perimeter 

Access Walkway N 

RockDrainMP 

WetlandMP1 

Access Walkway S 

WetlandMP2 

Top of Stairs to Oullet 

Wetland SW Comer 

Welland W Perimeter 

WBoundary 

Rock Drain W Perimeter 

Access Walkway N 

RockDrainMP 

WellandMP1 

Access Walkway S 

WetlandMP2 

Top of Stairs to Outlet 

, 

-, / " . 

\. / 

/ ) 
H2S - Meter li2S - .Badge- -

Inn-I lnnm\ 

,, I 

I I \ I 
' I 

H2S - M~ter H2S • Badoii 

, 

I \ I 
~I l' 

· - H2S • Meter H2S • Badge 

Wetland SE Corner 

Welland SW Corner 

Wetland W Perimeter () g 
W Bndry Rock Drain Side "'8' 
W Bndry Wetland Side 

Rock Drain W Perimeter 

H2S -Meter H2S-Bad11e 

WetlandMP2 RY 
Wetland Out 

LEL 
- - 1•L1 

' 
I 

• I 

LEL 

I 

. LEL 

: LEL 

-, 
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• 

• 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland PIiot Scale Test 

Rico-Argentine Mine Site 

Date: -11ia/dlol3 Time: 
1 

Dolores County, ColoraJ9 /J .I /_/ I /7~ 
J.:f'i S7> Personnel: ~ /::td, {/Y-

' / . 

Meter Make/Model: }1Sff :/ ,¥,;4 Si ·K_ Serial Number: l/~~I 
Date of Last Calibration: -,. /~(> 1/ '"? Calibration Gas Type & 

7' / r, '/, ..;) Conr,.nt .... tlon: 

ame& 

DatefTime of Last Bump ~,,.,
0 

,1'/. '? Bump Check Gas Type & 
ir-hn~I,, 'l /,• 1/ I..;> CA- Ion: C 'Y.,a.n cfl /);,/Jw, J s 
Bump Check Result: 0. L.. "lC) ,,. 11 Jl,'f // r Datefflme of Last Fresh 

';c--- c:,( //',. ~ IAlr Callh,,.ttnn• 

Meter Make/Model: IZ.i J.~ 11;,~r 'f::je/11/f!c.- £:A .A fl--,• ~hll ~umber: 
Date/Time of Last Bump :::r.· /,

0 
/'/ 7 a : ~ 1 <. 'Bump Check Gas Type & 

ll"heck: ·1 / f, '/ /.:, ,I '-'LI ll"nncentratlon: 

Bump Check Result: Date Last Cleared: 

Meter Make/Model; ' ( II Serial Number: 

Date/Time of Last Bump -::7 /,,,."I /'/ ~ ..,.,_ ,3 (1 Bump Check Gas Type & 
Che,,k· 7 //v/ r,;;, / Con~6 "•·~t1on• 

Bump Check Result: Date Last Cleared: '!;j /fo //.3 
i;l:W.!~~)~~e~T';;:t?i::~' i',~fJJl~i~! t l~2,~~Ji~~~; :/:>i;!bI\j . · · ·/ · \'\\};\-':. ;_H~~~i~Jf~~i if -~~fma;'9t },/~!~.;(: 
Top of Stairs to Inlet i:> 0 0 Wetland SW Corner 'cl O o 

Inlet Flow Meter 6 0 'O Wetland W Perfmeler O' D 0 

Inlet Flow Control Box ' d 0 0 WBoundary (') c'J ><. 

Roek Drain NW Corner 0 0 'O Rock Drain W Perimeter 0 0 D 

Rock Drain NE Corner 0 0 C) Access Walkway N D n r) 

Rock Drain E Perimeter 0 () 0 RockDralnMP 0 0 ~ 

E Boundary tJ 0 1) WeUandMP1 (} 0 0 
Welland E Perimeter 0 0 0 Access Walkway s () 0 r... 
Wetland SE Comer 0 0 0 WeUandMP2 0 0 1) 

Wetland Outlet D 0 0 Top of Stairs to Outlet 0 0 l) 

1°Fopt Abi>ve:Grouna.;;;f Cti2S', Milte'r; A2S:~·Badile · ,•·'/ tei.:r ... , -,· ' :,,.· ' .,;,,;,,·,·ct,: ;, i,H2S' -Meter H2S .'Badge. ·i, ,,., t:El.a">h ' 

trop of Stairs to Inlet 0 0 O Wetland SW Comer 0 a c) 

Inlet Flow Meter 0 0 c) Wetland W Perimeter 0 0 0 

Inlet Flow Control Box c9 0 WBoundary 0 c) l') 
Rock Drain NW Corner 0 o "V Rock Drain W Perimeter O {!) 0 

Rock Drain NE Comer 0 O O Access Walkway N O C) c) 

Rock Drain E Perimeter 0 0 RockDralnMP ~ 0 
E Boundary 0 0 WettandMP1 V 0 D 
Wetland E Perimeter i) () Access Walkway S 0 0 b 
Wetland SE Comer 0 0 WeUandMP2 0 C) 

Wetland Outlet '\) I) Top of Stairs to Outlet v D 1) 

Rock Drain NW Corner O O O Welland SE Corner i) 0 u 
Rock Drain NE Comer 0 0 'a) Wetland SW Corner (!) 0 0 
Rock Drain E Perimeter 0 "O Welland W Perimeter O 0 
E Bndry Rock Drain Side n D w Bndry Rock Drain Side O u 0 

E Bndry Wetland Side 'i) Fu w BndryWeUand Side D c) 0 
Welland E Perimeter 0 0 Rock Drain W Perimeter 0 c) {) 

RockDralnMP O O n WellandMP2 0 0 u 
WellandMP1 'O • ~ 'D WetlandOut I Go O 0 

.~ ///4.,,J;;.,(' " ~ 
Personnel Signal . . - , ~ 1 I .. n,. 

I' I . ... / 
Rev!sed: 3/12/2013 
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) 

I 

Date: 

Meter Make/Model: 

Date of Last Calibration: 

Oate!Tlme of Last Bump 
Chork; 

Bump Check Result: 

Time: 

7 

HYDROGEN SULFIDE SURVEY 
Constructed Wetland PIiot Scale Test 

Rico-Argentine Mine Site 

Dolores County, Colora~~fiA 

/'/.·~ Personnel: Cff;J<J. µ<!..,. 

'7:00 

Serini Number. 

Calibration Gas Type & 
ConcAntratlon: 
Bump Check Gas Type & 
lrnncentratlon: 
Datemme of Last Fresh 

I Al, l'ollh,atlnn• 

ame& 

eetSO~a:~ .. Ga:1.Monitp;ln?H:~if.dti&·s~f}!t~-~j:t_~;~t~~:~ .f;'<~~ :::: :;;;·.;;. :,:;;;{~C:;~.;~~·:~~·trr;{1;i!r. ( ~; ;1r~1.;:~~t;.: }~: : ,r ~f \;::~~Jt-i!i~:.r:.~'ti!Z:2~;:;~~1 i:~;; ~¥:-~· :r-:.- :.~.:;:1~- T ~- :~·: :~:~.;;-;t;1~ 

Meter Make/Model: r iuluAI, ,~ Sc:.1.u!fific..b)QJ l!txJ. Serial Number. .y52 
Datemme of Last Bump J7 J~ .,.... 0 ~ fl_ • _,,.. fl/~ Bump Check Gas Typo & J/J J/) 4 n. 
l'horlc· 11· / ~ <> /1 ,:> 0 , .:> V Concentration: hz,1 /(./, vM 
BumpCheckResult: qg-,1?"'1-5.5 DateLastCleared: p/,-,..1-- 'J/r~A3 

~op or Stairs to Inlet () () 0 Wetland SW Corner 0 0 0 
Inlet Flow Meter () 0 0 Wetland W Perimeter 0 C) 0 
Inlet Flow Conlro! Box () 0 0i WBoundary () 0 ('\ 

Rock Drain NW comer 0 0 0 Rock Drain w Penmeter 0 0 0 

~ 
Rock Drain NE Comer () 0 (') Access Walkway N 0 0 n 

. ~--- Rock Drain E Perimeter 0 0 {') RockDrainMP ·o 0 0 
E Boundary n 0 0 WetJandMP1 {) 0 0 
Wetland E Perimeter n r) () Access Walkways () 0 .() 

.. 

~ -
,-f 

r 

Welland SE corner (') (') {) WetlandMP2 0 (") 0 
Wetland Outiet n 0 0 Top of Stairs to Outlet 0 C) 0 
1,1:oot;Ab1>ve Groiina.,,~i .tf12s: ~. Meter) ,H2S :-.Badge_ ~:.;t{l1Et:iri:.-9 ~11:i;~lh-.:::: ;;.rt:j;;~~~;~ .. :rt~\::: •H2S3: Meter.a, ,H2S ~Baitg~ ~: . .-:r:;l'.:el!1:l:1:;::. 
Top of Stairs to Inlet 0 n c) Wetland SW Comer () C) 0 

-- . Inlet Flow Meter n n () Wetland W Perimeter 0 0 0 
;: Inlet Flow Control Box n () (') W Boundary 0 0 0 

-··- - ·· ·· --- --- Rock Drain NW Corner 0 0 -G·---.,,- Rock Drairi·w Perimeter . 0 0 0 . - ---··- ~ 

Rock Drain NE Comer () () 0 Access Walkway N 0 (') () 

Rock Drain E Perimeter r\ n n RockDrainMP 0 6 0 
E Boundary "'C) n 0 WetlandMP1 () 0 6 
Wetland E Perimeter 0 0 n Access Walkway S 0 0 0 

•. 

0 0 - -- -·~.,· Wetland SE Corner 0 n ---- ·-· WetlandMP2 n 0 -· -_...,,.,--._- ... .. ---... ... 
Wetland Outlet 0 () ('i Top or Stairs to Outlet n 0 0 
IWJttiln'::t{effs:E-::l!."i!l-".!.!cc-:i::,µ. , •,,f!2Si Melei:'• 'Hl!fi'-;'i3a'ci11~i '[r~\CEC:-if.€;;,F. ;;s~J,I,,~:r.:S1'i°t§'t'.;'f~cef':'.,'J"~.t.j ;H2$!~·Meuir,;, ; H2S'.iBiiffae~ e :ca,.;:L:Eti,[;,:,t,s · 

Rock Drain NW Comer O O () Wetland SE Comer O O 0 
Rock Drain NE Comer 0 0 (") Wetland SW Comer Q O 0 
Rock Drain E Perimeter 0 0 .() Wetland W Perimeter M () 0 
E Bndry Rock Drain Side <) 0 0 W Bndry Rock Drain Side () 0) D 
E Bndry Wetland Side (') ("') (j . . . W Bndry Wetiand Side Q () ...: . . : .. '.. ·~· . ··.- ... 

WeUand E Perimeter O O · 0 . Rock Drain W Perimeter Q C) (:) ... . .. 
NloJj!JQ"rlnd;Ror(i(!f,:J;ti\lft .tiiS;tMilte,i~ iH2S:E:Badgb• j;j:!fr .. -fl:EIB.:.~~ :'it';~':ir~"lft.e::r~~R:~:i:-\1.~'i sl:f~i'.i}lle{er.:;: F,~S:,:;;a.,:dg1!5 ':C,;1,~·,.:'tEl;i,,11:f< ,:,.~_-·'. ·'. · ·· . .....;;. ____ ·· 

RockDrainMP 0 () WetlandMP2 0 0 0 
[WetlandMP1 0 () WetlandOut 0 

< -...;' 1 /Ju~ _,.,, -
Personnel Signatures: / - -,- - /L)_ U/-'V ---, ,., 

Revised: 3/12/2013 AMEC Environment & Infrastructure 
Page 1 or 1 C :\Users'llolh.bevon\DOcumcntslSA 111111300 - Rleo-Atgentine Mine &tel H5000_HSSll\15200 H2S1H2S_Survey_F1eldSheoU 30312 



HYDROGEN SULFIDE SURVEY 
Constructed Wetland Pilot Scale Test 

Rico-Argentine Mine Site 
Dolores County Colorado 

ame 
) ite; qjq/c:;,013 Time: /$":/S- Personnel: 4/M µ(! 

·o 

• 
Revised: 3/12/2013 

Multi-Gas Meter 

Meter Make/Model: M8r/ 171-/avz 5A' Serial Number: 

t:J/l~/13 Calibration Gas Type & Date of Last Calibration: 
Cnn.,<>nfr~tlnn: 

Datemme of Last Bump 
?'/;~~3 091:;s- Bump Check Gas Type & 

Check: 1~n• 

Bump Check Result: AJ/,tJ -~ Datemme of Last Fresh 
I A Ir Callbratinn: 

Personal Gas Monitoring Badges 

Meter Maka/Model: ...,.-, ,1..,+:.~11.so: t,j'),A~,.fllr f/fd, Serial Number: 

Datemme of Last Bump 9/11/13 t1J1S' (/ Bump Check Gas Type & 
Check: C 

Bump Check Result: Date Last Cleared: 

Personal Gas Monitoring Badges 

Meter Make/Model: r. .S, w .isadfl{, fl/~ Serial Number: 

Date/Time of Last Bump f#~3 o/{/5°' Bump Check Gas Type & 
lf'hMk• Concentration· 

Bump Check Result: Date Last Cleared: 

Breathing Zone H2S· Meter H2S-Badge LEL 
lnnm\ lnnm\ (•-',\ 

Top of Stairs to Inlet Cf 15 ,e Wetland SW Comer 

Inlet Flow Meter OJ fl g Wetland W Perimeter 

Inlet Flow Control Box 0 a Cf W Boundary 

Rock Drain NW Comer 0 t0 0 Rock Drain W Perimeter 

Rock Drain NE Comer e( r?! 175 Access Walkway N 

Rock Drain E Perimeter 0 U? 0 RockDrainMP 

E Boundary (?( (?J (7) WetlandMP1 

VVetland E Perimeter (71 a (7) Access Walkway S 

VVetland SE Comer 'a a /25 WetlandMP2 

1/Vetland Outlet ,,ff Cf f2f Top of Stairs to Outlet 

1 Foot Above Ground H2S • Meter H2S • Badge LEL 

Top of Stairs to Inlet t:,j Rf g Wetland SW Comer 

Inlet Flow Meter M or (/) Wetland W Perimeter 

Inlet Flow Control Box yl (' ()f a WBoundary 

Rock Drain NW Comer (/) <25 0 Rock Drain W Perimeter 

Rock Drain NE Comer ff) 17) ,0 Access Walkway N 

Rock Drain E Perimeter (l'i) rl> ('7/ RockOrainMP 

E Boundary (Z) ra 0) WeUandMP1 

Wetland E Perimeter Oi 0 0' Access Walkway S 

WeUand SE Comer Oi or t7, WetlandMP2 

Wetland Outlet 0 0 a Top of Stairs to Outlet 

Within Cells H2S -Meter H2S -Badge LEL 

Rock Drain NW Comer OJ k5 a WeUand SE Comer 

Rock Drain NE Comer "m· 11/') ('/J Wetland SW Comer 

Rock Drain E Perimeter /J) t2) m WeUand W Perimeter 

E Bndry Rock Drain Side 0 (/") ?-.J W Bndry Rock Drain Side 

E Bndry VVetland Side V) Of 01 W Bndry WeUand Side 

Wetland E Perimeter (A V5 C?J Rock Drain W Perimeter 

Monltorlna Ports H2S -Meter H2S-BadAe LEL 

RockDrainMP (--:J 8 u WetlandMP2 

WetlandMP1 'HA 0 . {?f WeUandOut 

Personnel Signatures: ,,..-;;;,, I ~A,~ 

-;_, I 
. 

V V 

D •\O-.;,..-,tQfYV\,.\C!'A'4'41,:t1?(Yl OL,,,,o. ,._,.. ,...: .,.,.. ••:-C-..,.,\4Cl'IIV\ UC'CC\41:"V\(\U"'>C\U"IC- C-. _,,.,, C' l....C..ICh ....... l 1')n')4"'> 

1rz.73 ;;;iJ) < ,., .,., , r - / 
i./ ,- '/ T r,z--> - ·trl''-,-.. 

H?.5 oJ.(fJPM iS/111.h' 
q!J 9//J t1J30 

' ' 
~.$2.... 

/1. /0/'/M 
9/}?/;..1 

+'>S-
/0 pjJ/}1 

~1t1.3 
H2S • Meter H2S • Badge LEL 

lnnml lnnml ,.,, 
OJ (2 ,0 
t?J C? Of 
(/) 0 (0 

0 ft /,Qr 
, (7) a a 

0 a g 
12 ~ g 
A ,,0 Kl 
0 g (?J 

,k:3 0' h 
H2S -Meter H2S -Badge LEL 

~ (2 a 
0 (?; c?r 
(;J 0 OJ 
0 f2f (?'f 

h a 01 
0,) C1 Pl 
t7 /?J /,)f 

(h J0 e 
P5 Pf ,e; 
~ g ~ 

H2S-Meter H2S-Badge rEL 

fr ,(5 A 
ff ~ g 
kJ 12' ,,g 
QJ 01 a 
,.0 '@ -,Pf 

OJ e; % 
H2S -Meter H2S • Badge LEL 

fcf" 0 Pr 
..:!-0 e:f J!f 
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